
Embodiments of the invention described herein a device, method and system of 

connecting a first circuit board (102) and a second circuit board (104) using an 

interface connector (100). In one aspect, an interface connector (100) is described 

that is comprised of a casing (202) and a plurality of electrically conductive 

connectors (204) insulated from one another within the casing (202). Each 

connector (204) has a first end (302) and a second end (304), wherein the first end 

(302) connects to a first circuit board (102) and the second end (304) connects to 

a second circuit board (104). The plurality of connectors (204) form a first row 

(404) and a second row (406) of the interface connector (100). The first row 

(404) is comprised of evenly-numbered connectors (204) and the second row 

(406) is comprised of odd-numbered connectors (204). The plurality of 

connectors (204) are assigned as follows: connectors 1-4, 13-18, 43-61, 68-71, 77, 

78, 79, 80, 84, 86, 92 and 94-120 provide electrical paths for general circuit 

connections between the first circuit board (102) and the second circuit board 

(104); connectors 41, 42, 62-67, 72-75 and 81 provide electrical paths for host 

processor connections between the first circuit board (102) and the second circuit 

board (104); and connectors 5-12, 19-40, 76, 82, 83, 85, 87-91 and 93 provide 

electrical paths for field programmable gate array (FPGA) connections between 

the first circuit board (102) and the second circuit board (104). 



WE CLAIM : 

1. An interface connector for connecting two circuit boards, said interface connector 

comprised of: 

a casing (202); and 

a plurality of electrically conductive connectors (204) insulated from one another 

within the casing (202), each connector (204) having a first end (302) and a second end 

(304), wherein the first end (302) connects to a first circuit board (102) and the second 

end (304) connects to a second circuit board (104), wherein said plurality of connectors 

(204) form a first row (404) and a second row (406), said first row (404) comprised of 

evenly-numbered connectors (204) and said second row (406) comprised of odd-

numbered connectors (204), wherein said plurality of connectors (204) are assigned as 

follows: 

connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 94-120 

provide electrical paths for general circuit connections between the first circuit 

board (102) and the second circuit board (104); 

connectors 41, 42, 62-67, 72-75 and 81 provide electrical paths for host 

processor connections between the first circuit board (102) and the second circuit 

board (104); and 

connectors 5-12, 19-40, 76, 82, 83, 85, 87-91 and 93 provide electrical 

paths for field programmable gate array (FPGA) connections between the first 

circuit board (102) and the second circuit board (104). 

2. The interface connector of Claim 1, wherein connectors 59, 61, 79, 18, 60, 80, 

110, 69, 71, 68, 70, 77, and 78 are power connections for electronic components on the 

first circuit board (102) or the second circuit board (104), 

wherein connectors 1-4 provide electrical paths for a plurality of keyphasor 
signals between the first circuit board (102) and the second circuit board (104), 



wherein connector 63 provides the electrical path for a clock signal between the 

first circuit board (102) and the second circuit board (104), w 

wherein connectors 48 and 56 provide the electrical paths for trip multiplier 

signals between the first circuit board (102) and the second circuit board (104), and 

wherein connectors 24 through 39 provide the electrical paths for management 

data bus signals between the first circuit board (102) and the second circuit board (104). 

3. The interface connector of Claim 1, wherein the first end (302) of each of the 

plurality of connectors (204) comprises a female end for connecting to the first circuit 

board (102) and the second end (304) of each of the plurality of connectors (204) 

comprises a male end for connecting to the second circuit board (104). 

4. The interface connector of Claim 1, wherein the first end (302) of each of the 

plurality of connectors (304) comprises a male end for connecting to the first circuit 

board (102) and the second end (304) of each of the plurality of connectors (204) 

comprises a female end for connecting to the second circuit board (104). 

5. The interface connector of Claim 1, wherein the first circuit board (102) is a 

circuit board for a Bently Nevada machine monitoring system and the interface connector 

is used to electrically connect the second circuit board (104) to the circuit board for a 

Bently Nevada machine monitoring system. 

6. A method of connecting two circuit boards comprising: 

providing an interface connector (100), wherein said interface connector (100) is 
comprised of a casing (202) and a plurality of electrically conductive connectors (204) 
insulated from one another within the casing (202), each connector (204) having a first 
end (302) and a second end (304), wherein the first end (302) connects to a first circuit 
board (102) and the second end (304) connects to a second circuit board (104), wherein 
said plurality of connectors (204) form a first row (404) and a second row (406), said 



first row (404) comprised of evenly-numbered connectors (204) and said second row 

(406) comprised of odd-numbered connectors (204), wherein the plurality of electrically 

conductive connectors (204) comprises at least 120 connectors; 

configuring the interface connector (100) such that said plurality of connectors 

(204) are assigned as follows: 

connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 94-120 

provide electrical paths for general circuit connections between the first circuit 

board (102) and the second circuit board (104); 

connectors 41, 42, 62-67, 72-75 and 81 provide electrical paths for host 

processor connections between the first circuit board (102) and the second circuit 

board (104); and 

connectors 5-12, 19-40, 76, 82, 83, 85, 87-91 and 93 provide electrical 

paths for field programmable gate array (FPGA) connections between the first 

circuit board (102) and the second circuit board (104); and 

connecting the first circuit board (102) and the second circuit board (104) using 

the configured interface connector (100). 

7. The method of Claim 6, wherein configuring the interface connector (100) such 

that connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 94-120 provide 

electrical paths for general circuit connections between the first circuit board (102) and 

the second circuit board (104) comprises configuring connectors 59, 61, 79, 18, 60, 80, 

110, 69, 71, 68, 70, 77, and 78 as power connections for electronic components on the 

first circuit board (102) or the second circuit board (104), and configuring connectors 1-4 

to provide electrical paths for a plurality of keyphasor signals between the first circuit 

board and the second circuit board, and configuring connectors 48 and 56 as electrical 

paths for trip multiplier signals between the first circuit board and the second circuit 

board, 

wherein electronic components the first circuit board (102) or the second circuit 
board (104) comprise a host processor and FPGA, 



wherein configuring the interface connector such that connectors 41, 42, 62-67, 

72-75 and 81 provide electrical paths for host processor connections between the first 

circuit board and the second circuit board comprises configuring connector 63 provide 

the electrical path for a clock signal between the first circuit board and the second circuit 

board, and 

wherein configuring the interface connector such that connectors 5-12, 19-40, 76, 

82, 83, 85, 87-91 and 93 provide electrical paths for field programmable gate array 

(FPGA) connections between the first circuit board and the second circuit board 

comprises configuring connectors 24 through 39 as electrical paths for management data 

bus signals between the first circuit board and the second circuit board. 

8. The method of claim 6, wherein connecting the first circuit board (102) and the 

second circuit board (104) using the configured interface connector (100) comprises 

electrically connecting the second circuit board (104) to a circuit board for a Bently 

Nevada machine monitoring system 

9. A system comprised of: 

an interface connector (100); 

a first circuit board (102); and 

a second circuit board (104), wherein the interface connector (100) is used to 

connect the first circuit board (102) to the second circuit board (104) and the interface 

connector (100) is comprised of: 

a casing (202); and 

at least 120 electrically conductive connectors (204) insulated from one 
another within the casing (202), each connector (204) having a first end (302) and 
a second end (304), wherein the first end (302) connects to the first circuit board 
(102) and the second end (304) connects to the second circuit board (104), 
wherein said plurality of connectors (204) form a first row (404) and a second 
row (406), said first row (404) comprised of evenly-numbered connectors (204) 



and said second row (406) comprised of odd-numbered connectors (204), wherein 

said plurality of connectors (204) are configured as follows: 

connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 

94-120 provide electrical paths for general circuit connections between the 

first circuit board (102) and the second circuit board (104), wherein 

connectors 59, 61, 79, 18, 60, 80, 110, 69, 71, 68, 70, 77, and 78 are power 

connections for electronic components on the first circuit board (102) or 

the second circuit board (104), connectors 1-4 provide electrical paths for 

a plurality of keyphasor signals between the first circuit board (102) and 

the second circuit board (104), and 48 and 56 provide electrical paths for 

trip multiplier signals between the first circuit board (102) and the second 

circuit board (104); 

connectors 41, 42, 62-67, 72-75 and 81 provide electrical paths for 

host processor connections between the first circuit board (102) and the 

second circuit board (104), wherein connector 63 provides the electrical 

path for a clock signal between the first circuit board (102) and the second 

circuit board (104); and 

connectors 5-12, 19-40, 76, 82, 83, 85, 87-91 and 93 provide 

electrical paths for field programmable gate array (FPGA) connections 

between the first circuit board (102) and the second circuit board (104), 

wherein connectors 24 through 39 provide electrical paths for 

management data bus signals between the first circuit board (102) and the 

second circuit board (104). 

10. The system of Claim 9, wherein the first circuit board (102) is a circuit board for a 
Bently Nevada machine monitoring system and the interface connector (100) is used to 
electrically connect the second circuit board (104) to the circuit board for a Bently 
Nevada machine monitoring system. 













BACKGROUND OF THE INVENTION 

The present application relates generally to interface connectors and, more 

particularly, to an interface connector for use in upgrading a monitoring system. 

Known machines may exhibit vibrations or other abnormal behavior 

during operation. One or more sensors may be used to measure and/or monitor 

such behavior and to determine, for example, an amount of vibration exhibited in 

a motor drive shaft, a rotational speed of the motor drive shaft, and/or any other 

suitable operational characteristic of an operating machine or motor. Often, 

sensors are coupled to a monitoring system that includes a plurality of monitors. 

At least some known monitoring systems receive signals representative of 

measurements from one or more sensors, and in response, perform at least one 

processing step on the signals, prior to transmitting the modified signals to a 

diagnostic platform that displays the measurements to a user in a format usable by 

the user. 

In some instances, it is desired to upgrade such monitoring systems as 

machines are replaced or improved and as technology advances. Rather than "rip 

and tear" out the old system, it may be more efficient and timely to upgrade the 

existing monitoring system by upgrading components. In some instances, 

modules used for monitoring purposes by the monitoring systems can be 

enhanced through the addition of electronic components such as processors, field 

programmable gate arrays (FPGAs), resistors, capacitors, inductors, memory and 

the like. In some instances, it may be necessary to expand the original circuit 

board of the monitoring module by adding a second circuit board that comprises 

the new electronic components. 

Therefore, devices, systems and methods are desired that overcome 
challenges in the art, some of which are described above. Specifically, devices, 
systems and methods are desired for connecting a first circuit board and a second 



circuit board using an interface connector. 

BRIEF DESCRIPTION OF THE INVENTION 

Described herein are embodiments of devices, methods and systems for 

connecting two circuit boards using an interface connector. 

In one aspect, an interface connector for connecting two circuit boards is 

described. One embodiment of an interface connector is comprised of a casing 

and a plurality of electrically conductive connectors insulated from one another 

within the casing. Each connector has a first end and a second end. The first end 

connects to a first circuit board and the second end connects to a second circuit 

board. The plurality of connectors of the interface connector form a first row and 

a second row. The first row is comprised of even-numbered connectors and said 

second row is comprised of odd-numbered connectors and the plurality of 

connectors are assigned as follows: connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 

79, 80, 84, 86, 92 and 94-120 provide electrical paths for general circuit 

connections between the first circuit board and the second circuit board; 

connectors 41, 42, 62-67, 72-75 and 81 provide electrical paths for host processor 

connections between the first circuit board and the second circuit board; and 

connectors 5-12, 19-40, 76, 82, 83, 85, 87-91 and 93 provide electrical paths for 

field programmable gate array (FPGA) connections between the first circuit board 

and the second circuit board. 

In another aspect, a method of connecting two circuit boards is described. 
One embodiment of the method comprises providing an interface connector. The 
embodiment of an interface connector is comprised of a casing and a plurality of 
electrically conductive connectors insulated from one another within the casing. 
Each connector has a first end and a second end. The first end connects to a first 
circuit board and the second end connects to a second circuit board. The plurality 
of connectors form a first row and a second row where the first row is comprised 
of even-numbered connectors and the second row is comprised of odd-numbered 



connectors. The interface connector is configured such that said the plurality of 

connectors are assigned as follows: connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 

79, 80, 84, 86, 92 and 94-120 provide electrical paths for general circuit 

connections between the first circuit board and the second circuit board; 

connectors 41, 42, 62-67, 72-75 and 81 provide electrical paths for host processor 

connections between the first circuit board and the second circuit board; and 

connectors 5-12, 19-40, 76, 82, 83, 85, 87-91 and 93 provide electrical paths for 

field programmable gate array (FPGA) connections between the first circuit board 

and the second circuit board. The first circuit board and the second circuit board 

are connected using the configured interface connector. 

In yet another aspect, a system is described. One embodiment of the 
system is comprised of an interface connector, a first circuit board, and a second 
circuit board. The interface connector is used to connect the first circuit board to 
the second circuit board. The interface connector is comprised of a casing and at 
least 120 electrically conductive connectors insulated from one another within the 
casing. Each connector has a first end and a second end. The first end connects 
to the first circuit board and the second end connects to the second circuit board. 
The plurality of connectors form a first row and a second row where the first row 
is comprised of even-numbered connectors and said the second row comprised of 
odd-numbered connectors. The plurality of connectors are configured as follows: 
connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 94-120 provide 
electrical paths for general circuit connections between the first circuit board and 
the second circuit board, wherein connectors 59, 61, 79, 18, 60, 80, 110, 69, 71, 
68, 70, 77, and 78 are power connections for electronic components on the first 
circuit board or the second circuit board and connectors 1-4 provide electrical 
paths for a plurality of keyphasor signals between the first circuit board and the 
second circuit board; connectors 41, 42, 62-67, 72-75 and 81 provide electrical 
paths for host processor connections between the first circuit board and the second 
circuit board, wherein connector 63 provides the electrical path for a clock signal 



between the first circuit board and the second circuit board; and connectors 5-12, 

19-40, 76, 82, 83, 85, 87-91 and 93 provide electrical paths for field 

programmable gate array (FPGA) connections between the first circuit board and 

the second circuit board. 

Additional advantages will be set forth in part in the description which 

follows or may be learned by practice. The advantages will be realized and 

attained by means of the elements and combinations particularly pointed out in 

the appended claims. It is to be understood that both the foregoing general 

description and the following detailed description are exemplary and explanatory 

only and are not restrictive, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and constitute a 

part of this specification, illustrate embodiments and together with the description, 

serve to explain the principles of the methods and systems: 

FIG. 1 illustrates an embodiment of an interface connector for electrically 

connecting a first circuit board to a second circuit board; 

FIG. 2 illustrates a plan view of one embodiment of an interface connector 

for electrically connecting a first circuit board to a second circuit board; 

FIG. 3 illustrates an elevation view of one embodiment of an interface 

connector for electrically connecting a first circuit board to a second circuit board; 

FIG. 4 is an illustration of an embodiment of an interface connector 

comprised of two rows of connectors; 

FIG. 5 is an illustration of an embodiment of an interface connector 

comprised of 120 connectors; 

FIG. 6 is an embodiment of a pin-out diagram for the interface connector; 

and 

FIG. 7 is a flowchart illustrating one embodiment of a method of 
connecting two circuit boards. 



DETAILED DESCRIPTION OF THE INVENTION 

Before the present methods and systems are disclosed and described, it is 

to be understood that the methods and systems are not limited to specific synthetic 

methods, specific components, or to particular compositions. It is also to be 

understood that the terminology used herein is for the purpose of describing 

particular embodiments only and is not intended to be limiting. 

As used in the specification and the appended claims, the singular forms 

"a," "an" and "the" include plural referents unless the context clearly dictates 

otherwise. Ranges may be expressed herein as from "about" one particular value, 

and/or to "about" another particular value. When such a range is expressed, 

another embodiment includes from the one particular value and/or to the other 

particular value. Similarly, when values are expressed as approximations, by use 

of the antecedent "about," it will be understood that the particular value forms 

another embodiment. It will be further understood that the endpoints of each of 

the ranges are significant both in relation to the other endpoint, and independently 

of the other endpoint. Further, when examples of ranges are provided herein, it is 

to be appreciated that the given ranges also include all subranges therebetween, 

unless specifically stated otherwise. 

"Optional" or "optionally" means that the subsequently described event or 

circumstance may or may not occur, and that the description includes instances 

where said event or circumstance occurs and instances where it does not. 

Throughout the description and claims of this specification, the word 
"comprise" and variations of the word, such as "comprising" and "comprises," 
means "including but not limited to," and is not intended to exclude, for example, 
other additives, components, integers or steps. "Exemplary" means "an example 
of and is not intended to convey an indication of a preferred or ideal 
embodiment. "Such as" is not used in a restrictive sense, but for explanatory 
purposes. 



Disclosed are components that can be used to perform the disclosed 

methods and systems. These and other components are disclosed herein, and it is 

understood that when combinations, subsets, interactions, groups, etc. of these 

components are disclosed that while specific reference of each various individual 

and collective combinations and permutation of these may not be explicitly 

disclosed, each is specifically contemplated and described herein, for all devices, 

methods and systems. This applies to all aspects of this application including, but 

not limited to, steps in disclosed methods. Thus, if there are a variety of additional 

steps that can be performed it is understood that each of these additional steps can 

be performed with any specific embodiment or combination of embodiments of 

the disclosed methods. 

The present methods and systems may be understood more readily by 

reference to the following detailed description of preferred embodiments and the 

Examples included therein and to the Figures and their previous and following 

description. 

FIG. 1 illustrates an embodiment of an interface connector 100 for 
electrically connecting a first circuit board 102 to a second circuit board 104. The 
interface connector 100 provides a bridge for electrical circuits associated with 
electrical components 106 on the first board 102 to connect with electrical circuits 
associated with electrical components 108 on the second board. The circuit 
boards 102, 104 are as known to one of ordinary skill in the art and generally 
comprise a non-conductive base on which electronic components 106, 108 such as 
resistors, capacitors, processors, field programmable gate arrays (FPGAs) and the 
like are attached and interconnected through conductive paths. Generally, in one 
aspect the interface connector is comprised of a casing and a plurality of 
electrically conductive connectors insulated from one another within the casing. 
In one aspect, embodiments of the interface connector 100 can be used in a 
machine monitoring system such as those manufactured by General Electric 
Company, Schenectady, NY ("GE"). In one aspect, embodiments of the interface 



connector can be used to upgrade monitoring modules used in machine 

monitoring systems. Such machine monitoring systems and upgrading 

monitoring modules are described in United States Patent application serial 

number 12/885,992, filed September 20, 2010, which is fully incorporated herein 

by reference and made a part hereof. In one aspect, the first circuit board 102 is 

an ancillary board for a Bently-Nevada machinery protection and monitoring 

system (Bently Nevada is a trademark of the General Electric Company). In one 

aspect, the second circuit board 104 is a portable core module (PCM) used to 

upgrade a Bently Nevada model 3300 machinery protection and monitoring 

system to a Bently Nevada model 3500 machinery protection and monitoring 

system. In one aspect, the PCM is a microprocessor based module that performs 

core monitoring and protection functions that can easily be portable to many 

platforms. In this aspect, the interface connector 100 serves as a portable core 

module interface connector between an ancillary board and a portable core 

module for a Bently Nevada machinery protection and monitoring system, though 

other uses and applications are considered within the scope of embodiments of 

this invention. 

FIG. 2 illustrates a plan view of one embodiment of an interface connector 
100 for electrically connecting a first circuit board 102 to a second circuit board 
104. As shown in FIG. 2, this embodiment of an interface connector 100 is 
comprised of a casing 202; and a plurality of electrically conductive connectors 
204 insulated from one another within the casing 202, each connector 204 having 
a first end and a second end. In one aspect, the first end of a connector 204 
connects to the first circuit board 102 and the second end of a connector 204 
connects to the second circuit board 104. As shown in FIG. 2, the plurality of 
connectors 204 form a first row and a second row. In one aspect, the first row is 
comprised of even numbered connectors 204 and the second row is comprised of 
odd-numbered connectors. For example, the evenly numbered connectors can be 
2, 4, 6, 8, 10, etc. The odd numbered connectors 204 can be 1, 3, 5, 7, 9, 11, etc. 



FIG. 3 illustrates an elevation view of one embodiment of an interface 

connector 100 for electrically connecting a first circuit board 102 to a second 

circuit board 104. As shown in FIG. 3, the connectors 204 extend through the 

casing 202, each forming an electrically conductive path to connect circuits on the 

first circuit board 102 with circuits in the second circuit board 104. As noted 

above, each connector 204 has a first end 302 and a second end 304. The first 

ends 302 and second ends 304 of the connectors 204 can be male or female as 

needed to interface with the circuit boards 102, 104. In one aspect, the first end 

302 of each of the plurality of connectors 204 comprises a female end for 

connecting to the first circuit board 102. In another aspect, the first end 302 of 

each of the plurality of connectors 204 comprises a male end for connecting to the 

first circuit board 102. In one aspect, the second end 304 of each of the plurality 

of connectors 204 comprises a female end for connecting to the second circuit 

board 104. In another aspect, the second end 304 of each of the plurality of 

connectors 204 comprises a male end for connecting to the second circuit board 

104. Other types of connector ends are also contemplated within the scope of 

embodiments of this invention. 

FIG. 4 is an illustration of an embodiment of an interface connector 400 

comprised of two rows of connectors 402. The connectors 402 are numbered 

such that all connectors 402 in one row 404 of the interface connector 400 are 

even-numbered and all connectors 402 in the other row 406 are all odd numbered. 

FIG. 5 is an illustration of an embodiment of an interface connector 500 
comprised of 120 connectors 502. The connectors 502 are divided into two rows 
504, 506 having 60 connectors 502 in each row 504, 506. The connectors 502 are 
numbered such that all connectors 502 in one row 504 of the interface connector 
500 are even-numbered (numbered 2 through 120) and all connectors 502 in the 
other row 506 are all odd numbered (numbered 1 through 119). FIG. 6 is an 
embodiment of a pin-out diagram for the interface connector. This pin-out 
diagram is for connecting an ancillary board of a machinery protection and 



monitoring system with a second circuit board. In this embodiment, the second 

circuit board is a portable core module (PCM) used to upgrade the machinery 

protection and monitoring system. In particular, the pin-out diagram of FIG. 6 is 

for connecting an ancillary board of a Bently Nevada model 3300 machinery 

protection and monitoring system to a PCM that can upgrade the system from a 

model 3300 series to a model 3500 series machinery protection and monitoring 

system. As shown in FIG. 6, at least connectors (also referred to herein as "pins") 

1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 94-120 provide electrical 

paths for general circuit connections between the first circuit board and the second 

circuit board; connectors 41, 42, 62-67, 72-75 and 81 provide electrical paths for 

host processor connections between the first circuit board and the second circuit 

board; and connectors 5-12, 19-40, 76, 82, 83, 85, 87-91 and 93 provide electrical 

paths for field programmable gate array (FPGA) connections between the first 

circuit board and the second circuit board. More specifically, connectors 59, 61, 

79, 18, 60, 80, 110, 69, 71, 68, 70, 77, and 78 are power connections for 

electronic components on the first circuit board or the second circuit board. In 

one aspect, the electronic components on the first circuit board or the second 

circuit board comprise a host processor and FPGA. Connectors 1-4 provide 

electrical paths for a plurality of keyphasor® (registered trademark of the General 

Electric Company) signals between the first circuit board and the second circuit 

board. A keyphasor® signal is used in machine monitoring and diagnostics. It is 

an electric pulse, or trigger, which is derived from a point on a rotating shaft. It 

serves as a zero phase reference for other measurements concerning a rotor and a 

machine. Connector 63 provides the electrical path for a clock signal between the 

first circuit board and the second circuit board. 

In particular, Table I, below, provides full connection information for an 
interface connector used to connect a Bently Nevada ancillary board to a Bently 
Nevada PCM including general circuit connections, host processor connections, 
and FPGA connections. 



TABLE I 













Where: EMIFA (extended memory interface) is a standard memory and peripheral 
interface; EMIFB is a specialized interface for SDRAM; SCI is an asynchronous 
serial interface; SPI is a synchronous peripheral serial interface; GP or GPIO 
represents standard input and output logic interface of the host processor; and 
ECAP represents enhanced capture port, which can be used as a general interrupt 
pin or a pulse width modulator output. TRIPMULTA and TRIPMULTB (pins 
48 and 56, respectively) are indicator signals that are received by each monitor in 
a protection system's racks. The protection system can be configured by closing 
the Trip Multiply contact input on the back of the system rack. When the Trip 
Multiply contact is closed, it informs each monitor to increase the alarm trip level 
to a preset magnitude. For example, if a monitor is configured for an alarm at 3 
mils of vibration, and the Trip Multiply is configured to 2X, then when the 
TRIPMULT input is present (i.e., closed), the alarm setting will change from 3 
mils to 6 mils. Trip Multiply is usually used during a machine start up or shut 
down when it can encounter higher than normal vibration. This prevents false 
alarms during these times of high vibration. Usually there are two pairs of 
channel alarms, A and B. MDO thru MD15 (pins 24 through 39) are 
management data bus signals. Each monitor in a protection monitoring system 
digitizes its incoming transducer signals. The digitized transducer signals are 
organized and stored into packets and sent to the system monitor. The system 
monitor organizes all the packets from each monitor and sends them to software 



residing on a server or a personal computer. This data is used to provide displays 

and graphs that help manage a monitored asset. Because this data is used for 

managing their asset, rather than for protection against sudden failures where 

alarming is needed, this data is referred to as management data and the bus used 

to move the data from each individual monitor to the system monitor is called the 

management bus. MDO thru M_D15 is a 16 bit wide data bus that is used to 

move the management data where MDO is bit 0 on the management bus and 

MD15 is the last bit or bit 15 on the management bus. MDTC, MDTR and 

MSYNC are handshaking or control lines that are used in association with the 

management data bus to properly synchronize and move the data. 

FIG. 7 is a flowchart illustrating one embodiment of a method of 
connecting two circuit boards. At step 702, an interface connector is configured 
such that connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 94-
120 are assigned to provide electrical paths for general circuit connections 
between the first circuit board and the second circuit board; connectors 41, 42, 62-
67, 72-75 and 81 are assigned to provide electrical paths for host processor 
connections between the first circuit board and the second circuit board; and 
connectors 5-12, 19-40, 76, 82, 83, 85, 87-91 and 93 are assigned to provide 
electrical paths for field programmable gate array (FPGA) connections between 
the first circuit board and the second circuit board. The interface connector is 
comprised of a casing and a plurality of electrically conductive connectors 
insulated from one another within the casing, each connector having a first end 
and a second end. The first end connects to a first circuit board and the second 
end connects to a second circuit board. The plurality of connectors form a first 
row and a second row where the first row comprised of evenly-numbered 
connectors and said second row is formed of odd-numbered connectors. In one 
aspect, the plurality of electrically conductive connectors comprises at least 120 
connectors. In one aspect, configuring the interface connector such that 
connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 94-120 provide 



electrical paths for general circuit connections between the first circuit board and 

the second circuit board comprises configuring connectors 59, 61, 79, 18, 60, 80, 

110, 69, 71, 68, 70, 77, and 78 as power connections for electronic components on 

the first circuit board or the second circuit board. In one aspect, he electronic 

components the first circuit board or the second circuit board comprise a host 

processor and FPGA. In one aspect, configuring the interface connector such that 

connectors 1-4, 13-18, 43-61, 68-71, 77, 78, 79, 80, 84, 86, 92 and 94-120 provide 

electrical paths for general circuit connections between the first circuit board and 

the second circuit board comprises configuring connectors 1-4 to provide 

electrical paths for a plurality of keyphasor® signals between the first circuit 

board and the second circuit board. In one aspect, configuring the interface 

connector such that connectors 41, 42, 62-67, 72-75 and 81 provide electrical 

paths for host processor connections between the first circuit board and the second 

circuit board comprises configuring connector 63 provide the electrical path for a 

clock signal between the first circuit board and the second circuit board. At step 

704, the configured interface connector is used to connect a first and a second 

circuit board. 

As described above and as will be appreciated by one skilled in the art, 
embodiments of the present invention may be configured as a device, system, or 
method. Unless otherwise expressly stated, it is in no way intended that any 
method set forth herein be construed as requiring that its steps be performed in a 
specific order. Accordingly, where a method claim does not actually recite an 
order to be followed by its steps or it is not otherwise specifically stated in the 
claims or descriptions that the steps are to be limited to a specific order, it is no 
way intended that an order be inferred, in any respect. This holds for any possible 
non-express basis for interpretation, including: matters of logic with respect to 
arrangement of steps or operational flow; plain meaning derived from 
grammatical organization or punctuation; the number or type of embodiments 
described in the specification. 



Throughout this application, various publications may be referenced. The 

disclosures of these publications in their entireties are hereby incorporated by 

reference into this application in order to more fully describe the state of the art to 

which the devices, methods and systems pertain. 

Many modifications and other embodiments of the inventions set forth 
herein will come to mind to one skilled in the art to which these embodiments of 
the invention pertain having the benefit of the teachings presented in the 
foregoing descriptions and the associated drawings. Therefore, it is to be 
understood that the embodiments of the invention are not to be limited to the 
specific embodiments disclosed and that modifications and other embodiments 
are intended to be included within the scope of the appended claims. Moreover, 
although the foregoing descriptions and the associated drawings describe 
exemplary embodiments in the context of certain exemplary combinations of 
elements and/or functions, it should be appreciated that different combinations of 
elements and/or functions may be provided by alternative embodiments without 
departing from the scope of the appended claims. In this regard, for example, 
different combinations of elements and/or functions than those explicitly 
described above are also contemplated as may be set forth in some of the 
appended claims. Although specific terms are employed herein, they are used in a 
generic and descriptive sense only and not for purposes of limitation. 
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