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REPAIR DIAGNOSTICS BASED ON 
REPLACEMENT PARTS INVENTORY 

TECHNICAL FIELD 

[0001] The present disclosure relates generally to diagnos 
tic equipment. More particularly, the present disclosure 
relates to diagnostic equipment having repair diagnostics 
based on external data. 

BACKGROUND OF THE DISCLOSURE 

[0002] Onboard control computers have become prevalent 
in motor vehicles, but as safety, economy, and emissions 
requirements have continued to tighten, vehicle systems have 
not met the requirements set out in government regulations 
and the implicit demands of competitors’ achievements. Suc 
cessive generations of onboard control computers have 
acquired increasing data sensing and retention capability as 
the electronics have advanced. 
[0003] Present external diagnostic and display apparatus, 
knoWn as diagnostic tools, are commonly limited to reporting 
the data acquired by the onboard control computer itself. 
Increasingly, subtle subsystem failures in vehicles overload 
the ability of maintenance technicians, not simply to read the 
faults detected and stored by the diagnostic tools themselves, 
but to combine those readings With peripheral measurements 
and deduce corrective actions With both speed and accuracy. 
[0004] Currently in the automotive industry, there are both 
stand alone and hand-held diagnostic testers or tools used in 
connection With motor vehicle maintenance and repair. For 
example, hand-held diagnostic tools have been used to 
trouble-shoot faults associated With vehicular control units. 
Diagnostic tools can detect faults based on Diagnostic 
Trouble Codes or DTCs that are set in the vehicle’s onboard 
control computer. A DTC can be triggered and stored When 
there is a problem With the vehicle. A technician then retrieves 
the DTC using a diagnostic tool, repairs the associated prob 
lem and then deletes the DTC from the vehicle’s computer. 
[0005] Including and beyond diagnostic trouble codes, in 
general, diagnostic systems are used by technicians and pro 
fessionals in virtually all industries to perform basic and 
advanced system testing functions. For example, in the auto 
motive, trucking, heavy equipment and aircraft industries, 
diagnostic test systems provide for vehicle onboard computer 
fault or trouble code display as mentioned above, interactive 
diagnostics, multiscope and multimeter functions, and elec 
tronic service manuals. In the medical industry, diagnostic 
systems provide for monitoring body functions and diagnosis 
of medical conditions, as Well as system diagnostics to detect 
anomalies in the medical equipment. 
[0006] In many industries, diagnostic systems play an 
increasingly important role in manufacturing processes, as 
Well as in maintenance and repair throughout the lifetime of 
the equipment or product. Some diagnostic systems are based 
on personal computer technology and feature user-friendly, 
menu-driven diagnostic applications. These systems assist 
technicians and professionals at all levels in performing sys 
tem diagnostics on a real-time basis. 

[0007] A typical diagnostic system includes a display on 
Which instructions for diagnostic procedures are displayed. 
The system also includes a system interface that alloWs the 
operator to vieW real-time operational feedback and diagnos 
tic information. Thus, the operator may vieW, for example, 
vehicle engine speed in revolutions per minute, or battery 
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voltage during start cranking; or a patient’s heartbeat rate or 
blood pressure. With such a system, a relatively inexperi 
enced operator may perform advanced diagnostic procedures 
and diagnose complex operational or medical problems. 
[0008] The diagnostic procedures for diagnostic systems of 
this sort are typically developed by experienced technical 
experts or professionals. The technical expert or professional 
provides the technical experience and knowledge required to 
develop complex diagnostic procedures. Thus, the e?icacy of 
the diagnostic procedures, in particular the sequence in Which 
the diagnostic procedures are performed, is highly dependent 
on the expertise of the technical expert or professional author 
ing the procedures. 
[0009] Repair diagnostics are complex and therefore, being 
dependent on the expertise of individual users can cause a 
lack of uniformity among the repairs performed. Therefore, 
there is a need to have a method of making repair diagnostic 
using a criteria that Would make diagnostics more reliable and 
more ef?cient. When there is a symptom and a plurality of 
paths to be checked, there needs to be method of choosing the 
best path for diagnostics. 

SUMMARY OF THE DISCLOSURE 

[0010] The foregoing needs are met, to a great extent, by the 
present disclosure, Wherein in one aspect a technique and 
apparatus are provided that Will alloW a technician to use a 
diagnostic system to determine the nature of a problem, With 
the ability to rank the failure mode according to external data. 
[0011] In accordance With one aspect of the present disclo 
sure, a diagnostic system for diagnosing a vehicle, including 
a ?rst memory storing in a database, dynamic sales of com 
ponents of the vehicle, a signal translator that communicates 
With the vehicle in at least one protocol, an input device that 
inputs information, a processor that controls a softWare 
according to the input information from the input device and 
communicates With the vehicle With the signal translator, a 
second memory stores the softWare controlled by the proces 
sor, the second memory stores information transferred from 
the ?rst memory including the dynamic sales data, the pro 
cessor ranking a failure mode of the vehicle according to the 
sales data of the replacement components of the vehicle, 
executing a diagnostic routine on the vehicle based on the 
rank order of the component, and a display unit that receives 
and displays diagnostic information according to ranked fail 
ure mode. 

[0012] The diagnostic system can also include the determi 
nation of the failure mode by the processor includes a criteria 
of cost of the component. The diagnostic system can also 
include the determination of the failure mode by the processor 
includes a criteria of dif?culty of repair for the component. 
The sales statistics of replacement components affect the 
ranking of the failure mode test, Which are linked to the failed 
component, Within an overall list of a plurality of failure mode 
tests. 

[0013] The diagnostic system can also include the use of 
inventory of replacement parts being stored in the database 
for determination of the rank by the processor. The diagnostic 
system can also include ranking all the component paths for 
diagnosis for a particular symptom being diagnosed. 
[0014] The diagnostic system can also include factoring 
recall information With the sales data. The diagnostic system 
can also include the database being sorted according to the 
make, model and year of the vehicle for transfer to the second 
memory. The diagnostic system can also include linking 
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inventory replacement parts data and the sales data of the 
replacement part With the failure mode. 
[0015] The diagnostic system can also include each one of 
the ?rst and second memory, further including a volatile 
memory unit and a non-volatile memory unit, the non-volatile 
memory unit storing the sales data. The diagnostic system can 
also include the processor accepting a selection of the ranking 
according to the criteria inputted through the input device. 
[0016] The diagnostic system can also include a housing 
encasing the signal translator, the input device, an input unit, 
the processor, the second memory, and the display unit for 
storing and processing the ranked diagnostic procedure. The 
diagnostic system can also include a connector interface that 
connects the signal translator With a vehicle interface through 
one of a Wired and Wireless link to alloW for recording of the 
diagnostic data of the vehicle. 

[0017] In another aspect of the disclosure, a method of 
operating a diagnostic tool for a vehicle, includes linking the 
diagnostic tool With a diagnostic computer of the vehicle 
through a data link connector of the vehicle, communicating 
With the diagnostic computer of the vehicle in a communica 
tion protocol, monitoring external data related to a replace 
ment part of the vehicle, determining a high probability of a 
failure mode based on the external data, ranking the failure 
mode according to the probability of the failure mode, deter 
mining Whether the failure mode With the highest rank is the 
cause of the symptom in the vehicle, and determining Whether 
the failure mode With the next highest rank is the cause of the 
symptom in the vehicle When the highest ranked failure mode 
is not the cause of the symptom. 

[0018] In another aspect of the disclosure, a diagnostic 
system for diagnosing a vehicle, includes a ?rst memory 
means for storing in a database, external data of the compo 
nents of the vehicle, a signal translator means for communi 
cating With the vehicle in at least one protocol, an input means 
for inputting information from the ?rst memory means and an 
external source, a processor means that controls a softWare 
according to the input information from the input means and 
communicates With the vehicle With the signal translator 
means, a second memory means storing the softWare con 
trolled by the processor means, the second memory means 
stores information transferred from the ?rst memory means 
including the external data, the processor ranking a failure 
mode of the vehicle according to the external data of the 
components of the vehicle, executing a diagnostic routine on 
the vehicle based on the rank order of the component, and a 
display unit that receives and displays diagnostic information 
according to ranked failure mode. 

[0019] There has thus been outlined, rather broadly, certain 
embodiments of the disclosure in order that the detailed 
description thereof herein may be better understood, and in 
order that the present contribution to the art may be better 
appreciated. There are, of course, additional embodiments of 
the disclosure that Will be described beloW and Which Will 
form the subject matter of the claims appended hereto. 
[0020] In this respect, before explaining at least one 
embodiment of the disclosure in detail, it is to be understood 
that the disclosure is not limited in its application to the details 
of construction and to the arrangements of the components set 
forth in the folloWing description or illustrated in the draW 
ings. The disclosure is capable of embodiments in addition to 
those described and of being practiced and carried out in 
various Ways. Also, it is to be understood that the phraseology 
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and terminology employed herein, as Well as the abstract, are 
for the purpose of description and should not be regarded as 
limiting. 
[0021] As such, those skilled in the art Will appreciate that 
the conception upon Which this disclosure is based may 
readily be utiliZed as a basis for the designing of other struc 
tures, methods and systems for carrying out the several pur 
poses of the present disclosure. It is important, therefore, that 
the claims be regarded as including such equivalent construc 
tions insofar as they do not depart from the spirit and scope of 
the present disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a front vieW illustrating a connection 
betWeen a vehicle and a diagnostic tool or personal computer 
according to an embodiment of the disclosure. 
[0023] FIG. 2 is a How diagram of the diagnostics determi 
nation based on external data. 
[0024] FIG. 3 is an example of the diagnostic system With a 
database for external data. 
[0025] FIG. 4 is a block diagram ofthe computer ofFIG. 1. 
[0026] FIG. 5 is a front vieW ofthe diagnostic tool of FIG. 
1 
[0027] FIG. 6 is a block diagram of the components of the 
diagnostic tool of FIG. 5. 

DETAILED DESCRIPTION 

[0028] The disclosure Will noW be described With reference 
to the draWing ?gures, in Which like reference numerals refer 
to like parts throughout. An embodiment in accordance With 
the present disclosure provides an apparatus and method that 
Will alloW a user, such as a technician, to use diagnostic 
equipment to determine the nature of a problem, and the 
diagnostic equipment for repair diagnostics based on replace 
ment parts inventory. The diagnostic equipment can include, 
for example, but not limited to a diagnostic tool or a personal 
computer, or other type of computing device capable of diag 
nostics upon a vehicle. 

[0029] Data gathered and analyZed speci?c to replacement 
parts inventory provides a basis for a form of case-based 
reasoning. Filtering of this data Would indicate high rates of 
parts failure speci?c to a model or system. Assembling this 
data in a format of most likely failure modes Would offer a 
basis for diagnosis of a given symptom even though a tech 
nician may not be familiar With that model or system. 
[0030] Rather than using internally collected data that may 
take time to accumulate, the present disclosure includes the 
use of an external source of data to derive statistical data 
regarding the failure modes of vehicles. Therefore, as shoWn 
beloW, the use of sales data, for example, alloWs the likelihood 
of failure mode occurring to be determined based on histori 
cal sales of parts. 
[0031] Referring to FIG. 1, a vehicle 12 is shoWn connected 
to a personal computer 410 or a dedicated diagnostic tool 510 
via a vehicle communication interface 18. The ?rst connec 
tion 14 betWeen vehicle 12 and the vehicle communication 
interface 18, and the second connection 16 betWeen the 
vehicle communication interface 18 and the personal com 
puter/diagnostic tool 410 and 510 can be either Wired or 
Wireless. 
[0032] Applicable communications With the host, such as a 
vehicle 12 connected to the unit, can be maintained during all 
functions of the vehicle during diagnostics. The connections 



US 2009/02165 84 Al 

14 and 16 can include a Wired connection such as through a 
RS232 port, USB (Universal Serial Bus), Ethernet cable. 
However, the connections 410 and 510 can also be Wireless 
using protocols such as BLUETOOTH, IEEE 802.1lx, Wire 
less USB, other types of Wireless Ethernet protocols, etc. 
[0033] Referring to FIG. 2, the inventory of replacement 
parts, seller or sales volume for a parts manufacturer Would be 
monitored for the frequency of sales of replacement parts 
speci?c to a particular model or system. In step 102, the 
system can monitor for external data 102. The external data 
can include the inventory of replacement parts 104, seller to 
sales volume data 106, or another type of historical data 
related to the failed or replaced parts 108. For example, a high 
frequency of sales of a speci?c component Would indicate a 
high failure mode. Therefore, the external data 102 including 
the data from the inventory of replacement parts data 104, the 
seller or sales volume data 106 or the historical data related to 
the failed or replaced parts 108, an analysis is made to deter 
mine the high failure mode 11 0. Diagnostics Would be then be 
directed toWards this failure mode as a likely scenario that 
should be investigated With priority 112. Therefore, the fail 
ure mode that is noted based on the external data is given a 
priority or rank. 
[0034] Then, the diagnostic system determines Whether the 
failure mode With the highest priority or rank Was the cause of 
the symptom 114. If it is, then the procedure ends 118. HoW 
ever, should diagnostics prove that this failure mode Was not 
the cause of the symptom; subsequent diagnostics could then 
be directed toWards the next highest frequency component 
failure 116. This process of checking the next highest fre 
quency of component failure is repeated until the failure 
mode is the cause of the symptom. 
[0035] Alternatively, the diagnostics can be selected to still 
check Whether the next highest ranked failure mode is the 
cause of the symptom even When there is a determination of 
a previous failure mode to be the cause of the symptom in 
order to cover more than one component being the cause of 
the symptom. 
[0036] The components can also be grouped in terms of the 
type of component being determined. For example, not only 
a single resistor can be looked at in an electrical system, but 
the array of resistors in a certain circuit of the system. Differ 
ent combinations can be made in the determination of the 
failure mode. The example of a single part is only an example 
and the disclosure is not limited to a single part, but can be a 
plurality of parts. 
[0037] The dynamic gathering of inventory data Would 
assure that failure modes could change as a model ages or 
environmental changes takes their toll on the serviceability of 
a component. The inventory can include a historical informa 
tion of the inventory from a speci?c range or period of time, 
but the data can be static information for the period of time, 
but preferably dynamic information for the period including 
the time the diagnostics are being performed, or as close as 
possible to the time the diagnostics are performed. The his 
torical information can be stored in a memory of the diagnos 
tic tool 510 or personal computer 410, or other diagnostic 
equipment. The dynamic data can be uploaded through a 
communication port in the diagnostic tool 510 or the personal 
computer 41 0 via the Internet, or through an external memory 
input or transfer through a communication port. 
[0038] Referring to FIG. 3, an example of diagnostic sys 
tem is shoWn. The diagnostic based on the method of the 
disclosure becomes more e?icient based on the use of the 
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external data. The parts inventory sales, for example is linked 
With the diagnostics. If the diagnostics is based on failure 
mode, then the failure mode is linked With the dynamic his 
torical sales data. If the diagnostic is based on another mode, 
then that mode Would be linked. In an example, a system With 
5 or 6 components has a trouble code. When there is a check 
of those 5 or 6 components, then there Would at least 5 failure 
mode paths. To be more e?icient, one can use the parts inven 
tory to ?gure out the most likely path for diagnosis. The 
information Would be integrated back into the advanced diag 
nostic function equipment 156 that is connected to the vehicle 
158 for diagnostics. 
[0039] For example, the customer 150 can purchase a 
throttle position sensor from a parts store 152, and the infor 
mation is then placed in the external database 154. In the 
database 154, the frequency of sales, model, application ?elds 
can be stored. The ?elds of sales, model and application are 
linked With the information received form the parts store 152. 
[0040] Ifa high number of sales based on the model appli 
cation is shoWn for the throttle position sensor, then it Would 
Weighted With an appropriate rank higher than a component 
With a loWer number of sales for a period of time. The throttle 
position sensor can be applied to a plurality of vehicles, but if 
We knoW the model that the throttle position sensor applies to, 
then that information Would help in placing a Weight on the 
diagnostic to be determined. 
[0041] If the equipment 156 or other system sees a high 
number for the sales information, then such information is 
helpful in determining the ranking. Additionally, if the 
vehicle application or model application is knoWn, and then 
there can be determined a high failure mode for certain model 
application, the information can be used to provide the prior 
ity of the diagnostics. If We have a throttle position sensor and 
ground signal processor being looked at then the throttle 
position sensor can be Weighted higher than the other parts 
involved. The most likely item that needs testing is found by 
using the database With the sales data 154. 
[0042] Alternative to the sales data, other historically based 
data shoWing the failure of the component, as shoWn above, 
can be used. Recall information can also be used, for example, 
instead or in addition to the sales data in the database 154. The 
database 154 can be sorted out based on the frequency or 
other criteria to suggest the failure rate of the component. 
[0043] One can also include the variable of the actual cost 
of the component to be factored into the prioritizing of the 
component. For example, if a ?rst component costs 500 dol 
lars and a second unit costs 50 cents, one may factor in the 
cost With regard to the priority of the diagnostics. This is 
because a user may Want to replace a 50 cent part rather than 
a 500 dollar part. Therefore, even though the 500 part may 
have a greater frequency, the 50 cent part if it is the second 
most frequent, for example, can be checked ?rst before the 
500 dollar part. A plurality of combination of criteria for the 
ranking of the component can be used. Therefore, additional 
factors can be included in the ranking. The ranking or Weight 
ing can be customiZed dependent on the customer or the user. 
For example, one customer can be more concerned With cost 
and another can be concerned With the time elapsed of the 
diagnosis. 
[0044] The sales, price, and quantity can factored into the 
database 154 for determination of the rank by the advanced 
diagno stic equipment 156. The dif?culty of the repair can also 
be factored in. For example, if the component is buried in the 
dashboard of the vehicle, then the dif?culty Would be higher 
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and the rank Would then be lower for the part, even though the 
frequency of the sale Was higher than another part. The sales 
frequency and the di?iculty of the repair can be factored in at 
any percentage. For example, the di?iculty of the repair can 
be 25% ofthe rank, but the sales data can be 75% ofthe rank. 
Therefore, the ranking can include the di?iculty of the repair 
as additional criteria involved in addition to the sales data. 
Therefore, the component can be linked to a certain or any 
type of pattern failure. 
[0045] Referring to FIG. 4, an example of the computer 410 
of FIG. 1, but not limited to this example of the computer 410, 
that can read computer readable media that includes com 
puter-executable instructions of the disclosure. The computer 
410 includes a processor 412 that uses the system memory 
414 and a computer readable memory device 416 that 
includes certain computer readable recording media. A sys 
tem bus connects the processor 412 to a netWork interface 
418, modern 422 or other interface that accommodates a 
connection to another computer or netWork such as the Inter 
net. The system bus may also include an input and output 
(I/O) interface 420 that accommodate connection to a variety 
of other devices. Furthermore, the computer 410 can output 
through, for example, the I/O 420, data for display on a 
display device 820. 
[0046] The disclosure or parts thereof can be realiZed as 
computer-executable instructions in computer-readable 
media. The computer-readable media includes all possible 
kinds of media in Which computer-readable data is stored or 
included or can include any type of data that can be read by a 
computer or a processing unit. The computer-readable media 
include for example and not limited to storing media, such as 
magnetic storing media (e.g., ROMs, ?oppy disks, hard disk, 
and the like), optical reading media (e.g., CD-ROMs (com 
pact disc-read-only memory), DVDs (digital versatile discs), 
re-Writable versions of the optical discs, and the like), hybrid 
magnetic optical disks, organic disks, system memory (read 
only memory, random access memory), non-volatile memory 
such as ?ash memory or any other volatile or non-volatile 
memory, other semiconductor media, electronic media, elec 
tromagnetic media, infrared, and other communication media 
such as carrier Waves (e.g., transmission via the Internet or 
another computer). Communication media generally embod 
ies computer-readable instructions, data structures, program 
modules or other data in a modulated signal such as the carrier 
Waves or other transportable mechanism including any infor 
mation delivery media. Computer-readable media such as 
communication media may include Wireless media such as 
radio frequency, infrared microWaves, and Wired media such 
as a Wired netWork. Also, the computer-readable media can 
store and execute computer-readable codes that are distrib 
uted in computers connected via a netWork. The computer 
readable medium also includes cooperating or interconnected 
computer readable media that are in the processing system or 
are distributed among multiple processing systems that may 
be local or remote to the processing system. The present 
disclosure can include the computer-readable medium having 
stored thereon a data structure including a plurality of ?elds 
containing data representing the techniques of the disclosure. 
[0047] FIGS. 5-6 shoW the details ofthe diagnostic tool 510 
of FIG. 1. Manufacturers have programmed their vehicle 
onboard computers With complicated methods of detecting a 
variety of problems. Further, the United States Environmental 
Protection Agency has mandated that DTCs be set Where 
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there are emissions related problems With the vehicle using 
the Onboard Diagnostic II System, also knoWn as the OBD II 
system. 
[0048] HoWever, there are still problems of using the diag 
nostic tool since there are limitations in troubleshooting the 
actual cause of the functional anomaly of the diagnostic tool. 
A user is forced to look directly at the diagnostic tool’s limited 
display that may display only the DTC or simple indicator of 
function being performed, and a message indicating a com 
munication failure. 
[0049] In an embodiment of the disclosure, the diagnostic 
tool Will run an application that accommodates the tool 
recording the cable used, the exact vehicle con?guration that 
Was entered, records communication transmissions and 
responses, hardWare con?guration, etc. If the user of the 
diagnostic tool is in case Where the tool does not respond as 
anticipated, the user can indicate such information and com 
municate such information to a technical service line for 
interpretation. The information Will then help determine if the 
user had incorrectly con?gured the tool for the vehicle (incor 
rect cable, Wrong information entered, etc.). Automation of 
some or the entire process can also be performed. 

[0050] FIG. 5 is a front vieW illustrating a diagnostic tool 
510 according to an embodiment of the disclosure. The diag 
nostic tool 510 can be any computing device, for example, the 
NEMISYS or GENISYS diagnostic tool from Service Solu 
tions (part of the SPX Corporation) or other diagnostic tool. 
The diagnostic tool 510 includes a housing 512 to encase the 
various components of the diagnostic tool 510, such as a 
display 514, a user interface 516, a poWer button 518, a 
memory card reader 520 and a connector interface 522. The 
display 514 can be any type display, including, for example, 
but not limited to, a liquid crystal display (LCD), organic light 
emitting diode (OLED), ?eld emission display (FED), elec 
troluminescent display (ELD), etc. In addition, the LCD, for 
example, can be touch screen that both displays and performs 
the additional task of interfacing betWeen the user and the 
diagnostic tool 510. The user interface 516 alloWs the user to 
interact With the diagnostic tool 510, in order to operate the 
diagnostic tool as the user prefers. The user interface 516 can 
include function keys, arroW keys or any other type of keys 
that can manipulate the diagnostic tool 51 0 in order to operate 
the diagnostic tool through the softWare. The user interface or 
input device 516 can also be a mouse or any other suitable 
input device for the user interface 516, including a keypad, 
touchpad, etc. The user interface 516 can also include keys 
correlating to numbers or alphanumeric characters. More 
over, as mentioned above, When the display 514 is touch 
sensitive, the display 514 can supplement or even substitute 
for the user interface 516. The poWer key or button 518 alloWs 
the user to turn the poWer to the diagnostic tool 510 on and off, 
as required. 

[0051] A memory card reader 520 can be a single type card 
reader, such as, but not limited to, a compact ?ash card, ?oppy 
disk, memory stick, secure digital, ?ash memory or other type 
of memory. The memory card reader 520 can be a reader that 
reads more than one of the aforementioned memory such as a 
combination memory card reader. Additionally, the card 
reader 520 can also read any other computer readable 
medium, such as CD (compact disc), DVD (digital video or 
versatile disc), etc. 
[0052] The connector interface 522 alloWs the diagnostic 
tool 510 to connect to an external device, such as, but not 
limited to, an ECU (electronic control unit) of a vehicle, a 



US 2009/02165 84 A1 

computing device, an external communication device (such 
as a modem), a network, etc. through a Wired or Wireless 
connection. Connector interface 522 can also include connec 
tions such as a USB (universal serial bus), FIREWIRE (Insti 
tute of Electrical and Electronics Engineers (IEEE) 1394), 
modem, RS232, RS481, and other connections to communi 
cate With external devices, such as a hard drive, USB drive, 
CD player, DVD player, or other computer readable medium 
devices. 
[0053] FIG. 6 is a block diagram of the components of a 
diagnostic tool 510. In FIG. 6, the diagnostic tool 10, accord 
ing to an embodiment of the disclosure, includes a processor 
524, a ?eld programmable gate array (FPGA) 526, a ?rst 
system bus 528, the display 514, a complex programmable 
logic device (CPLD) 530, the user interface 516 in the form of 
a keypad, a memory subsystem 532, an internal non-volatile 
memory (NV M) 534, a card reader 536, a second system bus 
538, the connector interface 522, and a selectable signal trans 
lator 542. A vehicle communication interface 540 is in com 
munication With the diagnostic tool 510 through connector 
interface 522 via an external cable. The connection betWeen 
the vehicle communication interface 540 and the connector 
interface 522 can also be a Wireless connection such as 

BLUETOOTH, infrared device, Wireless ?delity (WiFi, e.g. 
802.11), etc. 
[0054] The selectable signal translator 542 communicates 
With the vehicle communication interface 540 through the 
connector interface 522. The signal translator 542 conditions 
signals received from a motor vehicle control unit through the 
vehicle communication interface 540 to a conditioned signal 
compatible With the diagnostic tool 510. The translator 542 
can communicate With, for example, the communication pro 
tocols of 11850 signal, ISO 9141-2 signal, communication 
collision detection (CCD) (e.g., Chrysler collision detection), 
data communication links (DCL), serial communication 
interface (SCI), S/F codes, a solenoid drive, 11708, RS232, 
controller area netWork (CAN), or other communication pro 
tocols that are implemented in a vehicle. 

[0055] The circuitry to translate a particular communica 
tion protocol can be selected by the FPGA 526 (e.g., by 
tri-stating unused transceivers) or by providing a keying 
device that plugs into the connector interface 522 that is 
provided by diagnostic tool 510 to connect diagnostic tool 
510 to vehicle communication interface 540. Translator 542 
is also coupled to FPGA 526 and the card reader 536 via the 
?rst system bus 528. FPGA 526 transmits to and receives 
signals (i.e., messages) from the motor vehicle control unit 
through the translator 542. 
[0056] FPGA 526 is coupled to the processor 524 through 
various address, data and control lines by the second system 
bus 538. FPGA 526 is also coupled to the card reader 536 
through the ?rst system bus 528. Processor 524 is also 
coupled to the display 514 in order to output the desired 
information to the user. The processor 524 communicates 
With the CPLD 530 through the second system bus 538. 
Additionally, the processor 524 is programmed to receive 
input from the user through the user interface 516 via the 
CPLD 530. The CPLD 530 provides logic for decoding vari 
ous inputs from the user of diagnostic tool 510 and also 
provides the glue-logic for various other interfacing tasks. 
[0057] Memory subsystem 532 and internal non-volatile 
memory 534 are coupled to the second system bus 538, Which 
alloWs for communication With the processor 524 and FPGA 
526. Memory subsystem 532 can include an application 
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dependent amount of dynamic random access memory 
(DRAM), a hard drive, and/or read only memory (ROM). 
SoftWare to run the diagnostic tool 510 can be stored in the 
memory subsystem 532. The internal non-volatile memory 
534 can be, but not limited to, an electrically erasable pro 
grammable read-only memory (EEPROM), ?ash ROM, or 
other similar memory. The internal non-volatile memory 534 
can provide, for example, storage for boot code, self-diagnos 
tics, various drivers and space for FPGA images, if desired. If 
less than all of the modules are implemented in FPGA 526, 
the non-volatile memory 534 can contain doWnloadable 
images so that FPGA 526 can be recon?gured for a different 
group of communication protocols. 
[0058] Although an example of the repair diagnostics based 
on replacement parts inventory is illustrated, it Will be appre 
ciated that other techniques for providing the repair diagnos 
tics can be performed based on other criteria other than 
replacement parts inventory, including for example other his 
torical data of the vehicle. Also, the repair diagnostics are 
useful to diagnose a vehicle and provide such information to 
the user in an ef?cient manner, taking into account the vari 
ables involved in the diagnostics. 
[0059] The present disclosure provides an manner of using 
external source data to derive a statistical data regarding the 
failure modes of vehicles, for example. The use of sales data 
alloWs the likelihood of a failure mode occurring to be deter 
mined based on historical sales of parts. Other external data 
can also be used beyond the sales data. 
[0060] Therefore, the method and apparatus of the disclo 
sure provide enhanced diagnostics With a more ef?cient 
method that can factor in form a plurality of criteria set by a 
user. The method is more e?icient by using external historical 
data to choose the order of performing diagnostic routines to 
?nd the cause the cause of the symptom of vehicle. 
[0061] The many features and advantages of the disclosure 
are apparent from the detailed speci?cation, and thus, it is 
intended by the appended claims to cover all such features 
and advantages of the disclosure Which fall Within the true 
spirit and scope of the disclosure. Further, since numerous 
modi?cations and variations Will readily occur to those 
skilled in the art, it is not desired to limit the disclosure to the 
exact construction and operation illustrated and described, 
and accordingly, all suitable modi?cations and equivalents 
may be resorted to, falling Within the scope of the disclosure. 

What is claimed is: 
1. A diagnostic system for diagnosing a vehicle, compris 

ing: 
a ?rst memory storing in a database, dynamic sales of 

components of the vehicle; 
a signal translator that communicates With the vehicle in at 

least one protocol; 
an input device that inputs information; 
a processor that controls a softWare according to the input 

information from the input device and communicates 
With the vehicle With the signal translator; 

a second memory stores the softWare controlled by the 
processor, the second memory stores information trans 
ferred from the ?rst memory including the dynamic 
sales data, the processor ranking a failure mode of the 
vehicle according to the sales data of the components of 
the vehicle, executing a diagnostic routine on the vehicle 
based on the rank order of the component; and 

a display unit that receives and displays diagnostic infor 
mation according to ranked failure mode. 
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2. The diagnostic system of claim 1, further comprising the 
use of inventory of replacement parts being stored in the 
database for determination of the rank by the processor. 

3. The diagnostic system of claim 1, further comprising 
ranking all the component paths for diagnosis for a particular 
symptom being diagnosed. 

4. The diagnostic system of claim 1, further comprising 
factoring recall information With the sales data. 

5. The diagnostic system of claim 1, Wherein the database 
being sorted according to the make, model and year of the 
vehicle for transfer to the second memory. 

6. The diagnostic system of claim 1, further comprising 
linking inventory replacement parts data and the sales data of 
the replacement part With the failure mode. 

7. The diagnostic system of claim 1, Wherein each one of 
the ?rst and second memory, further comprising a volatile 
memory unit and a non-volatile memory unit, the non-volatile 
memory unit storing the sales data. 

8. The diagnostic system of claim 1, Wherein the processor 
accepts a selection of the ranking according to the criteria 
inputted through the input device. 

9. The diagnostic system of claim 1, further comprising a 
housing encasing the signal translator, the input device, an 
input unit, the processor, the second memory, and the display 
unit for storing and processing the ranked diagnostic proce 
dure, the ?rst memory being located remotely from the hous 
ing. 

10. The diagnostic system of claim 1, further comprising a 
connector interface that connects the signal translator With a 
vehicle interface through one of a Wired and Wireless link to 
alloW for recording of the diagnostic data of the vehicle. 

11. A method of operating a diagnostic tool for a vehicle, 
comprising: 

linking the diagnostic tool With a diagnostic computer of 
the vehicle through a data link connector of the vehicle; 

communicating With the diagnostic computer of the 
vehicle in a communication protocol; 

monitoring external data related to a replacement part of 
the vehicle; 

determining a high failure mode based on the external data; 
ranking the failure mode according to the probablility of 

the failure mode; 
determining Whether the failure mode With the highest rank 

is the cause of a symptom in the vehicle; and 
determining the Whether the failure mode With the next 

highest rank is the cause of the symptom in the vehicle 
When the highest ranked failure mode is not the cause of 
the symptom. 

12. The method of claim 11, further comprising the use of 
inventory of replacement parts being stored in the database 
for determination of the rank by the processor as the external 
data. 

13. The method of claim 11, further comprising ranking all 
the component paths for diagnosis for a particular symptom 

Aug. 27, 2009 

being diagnosed, and the external data including at least one 
of a sales data, inventory of replacement part, and recall 
information for the component. 

14. The method of claim 11, further comprising factoring 
recall information With the sales data as the external data. 

15. The method of claim 11, Wherein the database is sorted 
according to the vehicle history, make, model and year of the 
vehicle for transfer to the second memory. 

16. The method of claim 11, further comprising linking 
inventory replacement parts data and the sales data of the 
replacement part With the failure mode. 

17. A diagnostic system for diagnosing a vehicle, compris 
ing: 

a ?rst memory means for storing in a database, external 
data of the components of the vehicle; 

a signal translator means for communicating With the 
vehicle in at least one protocol; 

an input means for inputting information from the ?rst 
memory means and an external source; 

a processor means that controls a softWare according to the 
input information from the input means and communi 
cates With the vehicle With the signal translator means; 

a second memory means storing the softWare controlled by 
the processor means, the second memory means stores 
information transferred from the ?rst memory means 
including the external data, the processor ranking a fail 
ure mode of the vehicle according to the external data of 
the components of the vehicle, executing a diagnostic 
routine on the vehicle based on the rank order of the 
component; and 

a display unit that receives and displays diagnostic infor 
mation according to ranked failure mode. 

18. The diagnostic system of claim 17, Wherein the ranking 
of the failure mode by the processor means includes a criteria 
of cost of the component, and the external data includes 
inventory of the replacement component. 

19. The diagnostic system of claim 17, Wherein the ranking 
of the failure mode by the processor means includes a criteria 
of dif?culty of repair for the component, and the external data 
includes the sales volume of the components. 

20. The diagnostic system of claim 17, further comprising 
the use of inventory of replacement parts being stored in the 
database for determination of the rank by the processor 
means. 

21. The diagnostic system of claim 17, further comprising 
ranking all the component paths for diagnosis for a particular 
symptom being diagnosed. 

* * * * * 
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