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(57) ABSTRACT 

A diagnostic tool and method are provided Wherein a faulty 
part and its part number is determined based on a retrieved 
DTC for a speci?c vehicle. The part number may include the 
original manufacturer’s number and a generic equivalent 
manufacturer’s number (if available). The diagnostic tool can 
search a parts database of various parts suppliers for their 
pricing and location. The diagnostic tool can also provide 
suggested ?xes to the user based on the retrieved DTC. 
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METHOD AND APPARATUS FOR 
IDENTIFYING RELATED FIX 

INFORMATION AND PARTS NUMBER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation in part and 
claims priority to pending US. patent application Ser. No. 
12/986,559, ?led Jan. 7, 2011, entitled “CODE CONNECT 
INFORMATION ACCESS,” Which claims priority to US. 
Provisional Application No. 61/319,602, ?led Mar. 31, 2010, 
entitled “CODE CONNECT INFORMATION ACCESS,” 
the disclosures of Which are hereby incorporated by reference 
in their entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to an auto 
motive diagnostic tool. More particularly, the present inven 
tion relates to an apparatus and method that obtain additional 
information such as top reported ?xes and part numbers that 
are available for a fault code in a vehicle. 

BACKGROUND OF THE INVENTION 

[0003] Modern vehicles typically have one or more diag 
nostic systems, generally having separate computer control 
modules, such as an electronic control unit (ECU) to control 
various functions of the vehicle. Some examples include a 
poWertrain control module (PCM), an engine control module 
(ECM), a transmission control module (TCM), an anti-lock 
ing brake system (ABS), and supplemental restraint system 
module (SRS). The vehicle diagnostic systems, such as OBD 
II (On-Board Diagnostic) have self-diagnostic capabilities to 
detect and alert the driver of problems that the vehicle may be 
encountering. When a problem is detected, a diagnostic 
trouble code (DTC) is set Within the module’s memory. DTCs 
are as general or as speci?c as the manufacturer desires for a 
particular vehicle. 
[0004] To retrieve and decipher DTCs, an auto repair tech 
nician needs a diagnostic tool, such as a scan tool. The diag 
nostic tool is connected to the OBD II via a data link connec 
tor (DLC) to access and retrieve the DTCs. Diagnostic tools 
are equipped to communicate in various communication pro 
tocols used in the vehicle such as Controller Area NetWork 
(CAN), J1850VPM and PWM, ISO 9141, Keyword 2000 and 
others. These communication protocols may be speci?c to 
each of the various vehicle manufacturers. The diagnostic 
tool Will help the technician to diagnose and repair the vehicle 
based on the information the tool retrieves from the vehicle. 
[0005] The diagnostic tools have limited and dated diag 
nostic information in their database stored on the diagnostic 
tool. Accordingly, it is desirable to provide a method and 
apparatus that alloW a diagnostic tool to have the most up to 
date diagnostic information available in order to provide 
accurate diagnoses of the vehicle and to identify the part 
numbers that may be at fault. 

SUMMARY OF THE INVENTION 

[0006] The foregoing needs are met, to a great extent, by the 
present invention, Wherein in one aspect an apparatus, such as 
a diagnostic tool, is provided that in some embodiments 
alloWs the diagnostic tool to indicate via an indicator on a 
display When additional information is available based on the 
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DTCs retrieved from the vehicle and also to identify the parts 
numbers of faulty parts associated With the DTCs. 

[0007] The foregoing needs are met, to a great extent, by 
one or more embodiments of the present invention. According 
to one such embodiment, a diagnostic tool for diagnosing a 
vehicle is provided, Which can include a processor to control 
functions of the diagnostic tool and retrieves diagnostic 
trouble code (DTC) from the vehicle, Wherein the processor 
identi?es a faulty part and the faulty part number based on the 
retrieved DTC, a memory that stores a softWare to operate the 
diagnostic tool and a database of diagnostic data, the memory 
communicates With the processor, a connector interface that 
connects the diagnostic tool to a data link connector in the 
vehicle, the connector interface communicates With the pro 
cessor, a signal translator that alloWs the diagnostic tool to 
communicate With the vehicle in at least one communication 
protocol, the signal translator communicates With the proces 
sor, and a Wireless communication port that communicates 
With a remote device, Wherein the processor communicates 
With the remote device to search for the part at a parts supplier. 

[0008] In accordance With another embodiment of the 
present invention, a diagnostic tool for diagnosing a vehicle is 
provided, Which can include a means for processing to pro 
cess functions of the diagnostic tool and retrieves diagnostic 
trouble code (DTC) from the vehicle, Wherein the means for 
processing identi?es a faulty part and the faulty part number 
based on the retrieved DTC, a means for storing a softWare to 
operate the diagnostic tool and a database of diagnostic data, 
the means for storing communicates With the means for pro 
cessing, a means for interfacing the diagnostic tool to a data 
link connector in the vehicle, the means for interfacing com 
municates With the means for processing, a means for com 
municating With the vehicle in at least one communication 
protocol, the means for communicating communicates With 
the means for processing, and a means for communicating 
Wirelessly With a remote device, Wherein the means for pro 
cessing communicates With the remote device to search for 
the part at a parts supplier. 
[0009] In accordance With yet another embodiment of the 
present invention, a method of identifying a part of a vehicle 
using a diagnostic tool is provided, Which can include retriev 
ing a diagnostic data code (DTC) from a vehicle With the 
diagnostic tool, inputting the vehicle’s information into the 
diagnostic tool With an input device of the diagnostic tool, 
searching a parts database With a processor of the diagnostic 
tool to determine a faulty part based on the retrieved DTC, 
and displaying a faulty part number on a display of the diag 
nostic tool. 

[0010] There has thus been outlined, rather broadly, certain 
embodiments of the invention 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 invention that Will be described beloW and Which Will 
form the subject matter of the claims appended hereto. 
[0011] In this respect, before explaining at least one 
embodiment of the invention in detail, it is to be understood 
that the invention 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 invention 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. 
[0012] 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 invention. 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 invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a plan vieW illustrating a diagnostic tool 
according to an embodiment of the invention. 
[0014] FIG. 2 is a block diagram of the components of the 
diagnostic tool of FIG. 1 according to an embodiment of the 
invention. 
[0015] FIGS. 3A-C illustrate an indicator indicating that 
additional information is available according to an embodi 
ment of the invention. 
[0016] FIGS. 4A-C illustrate the additional information 
available for the DTC of FIG. 3A according to an embodi 
ment of the invention. 
[0017] FIG. 5 illustrates the diagnostic tool communicating 
With a remote device having the additional information 
according to another embodiment of the invention. 
[0018] FIG. 6 illustrates a method to display the indicator 
according to an embodiment of the invention. 
[0019] FIG. 7 illustrates a method to display an indicator at 
a freeZe frame menu according to an embodiment of the 
invention. 
[0020] FIG. 8 illustrates a method to display an indicator at 
a freeZe frame data item according to an embodiment of the 
invention. 
[0021] FIG. 9 illustrates a method of identifying parts infor 
mation according to an embodiment of the invention. 

DETAILED DESCRIPTION 

[0022] The invention 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 invention provides an apparatus, such as a diag 
nostic tool and method that alloW a diagnostic tool to indicate 
on a display that additional information is available based on 
retrieved diagnostic information such DTCs in a vehicle. In 
other embodiments, the diagnostic tool not only provides 
additional diagnostic information but also identi?es the 
potentially defective parts and their corresponding part num 
bers based on the retrieved DTCs, Where the replacement 
parts are located, and pricing. 
[0023] An embodiment of the present inventive apparatus 
is illustrated in FIG. 1. In particular, FIG. 1 is a plan vieW 
illustrating a diagnostic tool 100 according to an embodiment 
of the invention. The diagnostic tool 100 can be any comput 
ing device, such as the CP9580 diagnostic tool from Service 
Solutions (a unit of the SPX Corporation) in Warren, Mich. 
The diagnostic tool 100 includes a housing 102 to house the 
various components of the diagnostic tool, such as a display 
104, a user interface 106, a poWer key 108, a memory card 
reader (optional), a connector interface 112 and a connection 
114. 
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[0024] The display 104 can be any type of display, for 
example, a liquid crystal display (LCD), a video graphics 
array (VGA), a touch display (Which can also be a user inter 
face), etc. The display can turn OFF after a certain period of 
time that the tool is not being used. For example, When no 
buttons are pressed or no data is being retrieved from the 
vehicle for ten minutes, ?ve minutes, three minutes or 1 
minute. HoWever, any time period can be set for turning OFF 
the display so that the battery (internal) can be conserved. 
[0025] In one embodiment, the display can be tested to 
ensure that each “pixel” of the display is Working properly. In 
one embodiment, each “pixel” of the display can made to 
display a solid color, such as black, red, grey or other colors or 
a combination thereof. In another embodiment, the screen can 
sWitch back and forth from the solid color screen and a screen 
that has text there on, such as a start screen. These embodi 
ments help the user to see if there are any pixels that are not 
Working properly. 
[0026] The user interface 106 alloWs the user to interact 
With the diagnostic tool 100 in order to operate the diagnostic 
tool as desired. The user interface 106 can include function 
keys, arroW keys or any other type of keys that can manipulate 
the diagnostic tool 100 in order to operate various menus that 
are presented on the display. In one embodiment, the diag 
nostic tool 100 can include a keypad test to determine if the 
keys are Working properly. The key or scroll direction being 
pressed Will inverse colors on the display. If the colors do not 
inverse, then the key is not Working properly. Other embodi 
ments can include tests that include sound, vibrations and the 
like to indicate if the keys are Working properly. 
[0027] The keys can also include a “back” or “enter” or a 
“code connect” 116 key. Once activated, the code connect 116 
can display additional information about a DTC including 
defective parts associated With the DTC or other diagnostic 
information as discussed herein. The input device 106 can 
also be a mouse or any other suitable input device, including 
a keypad, or a scanner. The user interface 106 can also include 
numbers or be alphanumeric. 
[0028] The poWer key 108 alloWs the user to turn the diag 
nostic tool 100 ON and OFF, as required. The diagnostic tool 
100 can automatically turn OFF after a user-selectable period 
of time of inactivity (eg no buttons pressed or data being 
collected from the vehicle). The poWer for the diagnostic tool 
100 can be supplied from internal batteries of the tool or from 
the vehicle’s battery When the tool is coupled to the DLC or 
from a connection to a computing device, such as through a 
USB connection. If the poWer source is the vehicle or through 
a connection (such as a computing device), then the tool can 
poWer on automatically once the tool is connected to the 
vehicle or computing device. 
[0029] Memory card reader (optional) can be a single type 
card reader, such as a compact ?ash card, ?oppy disc, 
memory stick, secure digital memory, ?ash memory or other 
types of memory. The memory card reader can be a reader that 
reads more than one of the aforementioned memory such as a 

combination memory card reader. Additionally, the memory 
card reader can also read any other computer readable 
medium, such as CD, DVD, UMD, etc. In one embodiment, 
the memory card reader can be used to update the softWare or 
databases that are in the diagnostic tool 100. 
[0030] The connector interface 112 alloWs the diagnostic 
tool 100 to connect to an external device, such as an ECU of 
a vehicle, a computing device, an external communication 
device (such as a modem), a netWork, etc. through a Wired or 
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wireless connection (not shown). In addition, a connection 
114 can also be included on the diagnostic tool 100 in order to 
connect to USB, FIREWIRE, modem, RS232, RS485, and 
other connections to communicate with external devices, 
such as a hard drive, USB drive, CD player, DVD player, 
UMD player, PC or other computer readable medium 
devices. 
[0031] FIG. 2 is a block diagram of the components of the 
diagnostic tool 100. In FIG. 2, the diagnostic tool 100 accord 
ing to an embodiment of the invention includes a processor 
202, a ?eld programmable gate array (FPGA) 214, a ?rst 
system bus 224, the display 104, a complex programmable 
logic device (CPLD) 204, the user interface in the form of a 
keypad 106, a memory subsystem 208, an internal non-vola 
tile memory (NV M) 218, a card reader 220 (optional), a 
second system bus 222, a connector interface 211, a select 
able signal translator 210, a GPS antenna 232, a GPS receiver 
234, an optional altimeter 236 and wireless communication 
circuit 238. A vehicle communication interface 230 is in 
communication with the diagnostic tool 100 through connec 
tor interface 211 via an external cable (not shown). 
[0032] Selectable signal translator 210 communicates with 
the vehicle communication interface 230 through the connec 
tor interface 211. Signal translator 210 conditions signals 
received from an ECU unit through the vehicle communica 
tion interface 230 to a conditioned signal compatible with 
diagnostic tool 100. Signal translator 210 can communicate 
with, for example, the following communication protocols: 
11850 (VPM and PWM), ISO 9141-2 signal, communication 
collision detection (CCD) (e.g., Chrysler collision detection), 
data communication links (DCL), serial communication 
interface (SCI), Controller Area Network (CAN), Keyword 
2000 (ISO 14230-4), OBD II or other communication proto 
cols that are implemented in a vehicle. 

[0033] The circuitry to translate and send in a particular 
communication protocol can be selected by FPGA 214 (e. g., 
by tri-stating unused transceivers) or by providing a keying 
device that plugs into the connector interface 211 that is 
provided by diagnostic tool 100 to connect diagnostic tool 
100 to the vehicle communication interface 230. Signal trans 
lator 210 is also coupled to FPGA 214 and the card reader 220 
via the ?rst system bus 224. FPGA 214 transmits to and 
receives signals (i.e., messages) from the ECU unit through 
signal translator 210. 
[0034] The FPGA 214 is coupled to the processor 202 
through various address, data and control lines by the second 
system bus 222. FPGA 214 is also coupled to the card reader 
220 through the ?rst system bus 224. The processor 202 is 
also coupled to the display 104 in order to output the desired 
information to the user. The processor 202 communicates 
with the CPLD 204 through the second system bus 222. 
Additionally, the processor 202 is programmed to receive 
input from the user through the user interface 106 via the 
CPLD 204. The CPLD 204 provides logic for decoding vari 
ous inputs from the user of the diagnostic tool 100 and also 
provides glue-logic for various other interfacing tasks. 
[0035] Memory subsystem 208 and internal non-volatile 
memory 218 are coupled to the second system bus 222, which 
allows for communication with the processor 202 and FPGA 
214. Memory subsystem 208 can include an application 
dependent amount of dynamic random access memory 
(DRAM), a hard drive, and/or read only memory (ROM). 
Software to run the diagnostic tool 100 can be stored in the 
memory subsystem 208 or non-volatile memory 218, includ 
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ing any database. The database can include diagnostic infor 
mation and other information related to vehicles. 

[0036] In one embodiment, the database can include addi 
tional information such as possible ?xes for a particular DTC 
retrieved from a vehicle and the associated parts number that 
could be defective based on the retrieved DTC. A parts data 
base stored on the diagnostic tool or remotely can be used to 
identify the potentially defective parts and their numbers 
based on the retrieved DTCs. Various parts in a vehicle that 
can cause DTCs to be set in the ECUs are associated with each 
available DTCs. One defective part or a combination of parts 
can cause one or more DTC to be set in the ECU. Thus, the 
parts database will contain all the possible combinations of 
parts for a DTC or a set of DTCs. 

[0037] The search of the parts database will proceed faster 
if the vehicle identi?cation information for the vehicle under 
test is entered into the diagnostic tool so that the search is 
limited to the parts of the entered vehicle (or device). The 
vehicle identi?cation information can include the VIN (ve 
hicle identi?cation number), make, model, year or other 
vehicle identi?able characteristics (hybrid, electric, etc.). 
Other search parameters can be used to narrow down the 
search such as major categories such as transmission, brake, 
interior, exterior, etc. Once the search identi?es the part(s) 
associated with the retrieved DTCs, the information related to 
the part can be displayed on a display screen of the diagnostic 
tool (other computing device) for veri?cation by the techni 
cian. The information can include the part’s number, bar code 
information, images of the parts, diagrams on how to remove 
and replace the part, diagrams on where the part is located on 
the vehicle, manuals for the part, technical information of the 
parts, warranty information, OEM (original equipment 
manufacturer) equivalent parts, etc. 
[0038] In another embodiment, a bar code information (via 
a bar code reader) can be sent to a mobile device (such as a 
smart phone) of the technician so that he can simply take the 
bar code information to a parts store and have the clerk scan 
the bar code on the mobile device in order to purchase the 
correct parts. Further, once properly identi?ed, additional 
information such as parts availability, pricing, location, etc. 
can be retrieved as discussed herein. 

[0039] The database can contain information about addi 
tional databases include the additional information about the 
parts. The additional databases can be in a remote location 
instead of being local on the diagnostic tool. The remote 
database can be accessed via a wireless or wired connection 
as discussed herein. The database can also be stored on an 
external memory, such as a compact ?ash card or other 
memories and accessed locally by the diagnostic tool. 
[0040] Internal non-volatile memory 218 can be an electri 
cally erasable programmable read-only memory (EEPROM), 
?ash ROM, or other similar memory. Internal non-volatile 
memory 218 can provide, for example, storage for boot code, 
self-diagnostics, various drivers and space for FPGA images, 
if desired. If less than all of the modules are implemented in 
FPGA 214, memory 218 can contain downloadable images so 
that FPGA 214 can be recon?gured for a different group of 
communication protocols. 
[0041] The GPS antenna 232 and GPS receiver 234 may be 
mounted in or on the housing 1 02 or any combination thereof. 
The GPS antenna 232 electronically couples to the GPS 
receiver 234 and allows the GPS receiver to communicate 
(detects and decodes signals) with various satellites that orbit 
the Earth. In one embodiment, the GPS antenna and GPS 



US 2011/0288954 A1 

receiver are one device instead of tWo. The GPS receiver 234 
and GPS antenna 232 electronically couple to the processor 
202, Which is coupled to memory 208, NVM 218 or a memory 
card in the card reader 220. The memory can be used to store 
cartographic data, such as electronic maps. The diagnostic 
tool can include all the maps for the Us. (or country of use), 
North America or can have the region or state Where the 
diagnostic tool is located. In alternative embodiments, the 
diagnostic tool can have all the maps of the World or any 
portion of the World desired by the user. This alloWs the 
diagnostic tool to be a GPS device so that a driver can drive 
from one location to another. The maps may be over layed or 
incorporated With tra?ic, local events, and location of other 
GPS devices (smart phones) and other information that can be 
useful to the technician. By being able to locate other diag 
nostic tools With GPS, then the technicians may be able to use 
the diagnostic tools to locate each other in order to conduct a 
meeting or have a social event. 

[0042] The GPS receiver communicates With and “locks 
on” to a certain number of satellites in order to have a “?x” on 
its global location. Once the location is ?xed, the GPS 
receiver, With the help of the processor, can determine the 
exact location including longitude, latitude, altitude, velocity 
of movement and other navigational data of the diagnostic 
tool 100. 
[0043] Should the GPS receiver be unable to lock onto the 
minimum number of satellites to determine the altitude or 
unable to determine the altitude for any reason, the altimeter 
236 can be used to determine the altitude of the diagnostic 
tool 100. The altimeter 236 is electronically coupled to the 
processor 202 and can provide the altitude or elevation of the 
diagnostic tool 100. The altimeter can be coupled to a baro 
metric pressure sensor (not shoWn) in order to calibrate the 
elevation measurements determined by the altimeter. The 
sensor can be positioned interior or exterior to the housing 
102 of the diagnostic tool 100. Minor atmospheric pressure 
changes can affect the accuracy of the altimeter, thus, diag 
nostic tool can correct for these changes by using the sensor in 
conjunction With the altimeter along With a correction factor 
knoWn in the art. 

[0044] Wireless communication circuit 238 communicates 
With the processor 202 via the second bus system 222. The 
Wireless communication circuit can be con?gured to commu 
nicate via RF (radio frequency), satellites, cellular phones 
(analog or digital), Bluetooth®, Wi-Fi, Infrared, Zigby, Local 
Area Networks (LAN), WLAN (Wireless Local Area Net 
Work), other Wireless communication con?gurations and 
standards or a combination thereof. The Wireless communi 
cation circuit 238 alloWs the diagnostic tool 100 to commu 
nicate With other devices Wirelessly such as With a remote 
computing device 500 (FIG. 5) having remote databases. In 
one embodiment, the remote database includes the parts data 
base and/or the top ?xes database 550 (FIG. 5). The Wireless 
communication circuit includes an antenna built therein and 
being housed Within the housing or can be externally located 
on the housing. 

[0045] A diagnostic tool program is needed to operate the 
diagnostic tool to perform the various diagnostic tests. Dif 
ferent vehicle manufacturers (or even Within the same manu 
facturer) require the diagnostic tool to operate using different 
programs and communication protocols. The vehicle infor 
mation (make, model, year, etc.) may be inputted into the 
diagnostic tool through the user interface 106 in a manner 
such as, for example, scanning a bar coded VIN number 
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located on the vehicle to be serviced or inputting information 
of the vehicle, such as year, make and model. In another 
embodiment, the diagnostic tool can automatically scan for 
the vehicle information, for example information from the 
ECUs of the vehicle, to determine the correct vehicle or 
communication protocol used by the vehicle. 
[0046] Once the diagnostic tool program is operating and 
the diagnostic tool is connected to the DLC, the DTCs and 
other diagnostic data can be retrieved from the vehicle. In one 
embodiment, the available vehicle diagnostic data can be 
automatically scan from the vehicle and displayed on the 
display. The display can include a list of data category (e.g., 
I/M monitors, DTCs, state OBD check, etc.) that can be 
available for that vehicle or a generic vehicle and a check 
mark or other indicators can be next to a category that has 
vehicle data retrieved from the vehicle. This alloWs the tech 
nician to hone in on the information that he Wants or be able 
to quickly determine What diagnostic data is available for the 
vehicle under test. 

[0047] In another embodiment, FIGS. 3A-C illustrate an 
indicator 122 stating “code” indicating that additional infor 
mation 128 (see FIGS. 4A-C) is available for a DTC 118. It 
should be noted that any type of indicator can be used, such as 
other Words, symbols, LEDs, sound, vibrations, and the like 
can be used. The display 104 can display the DTCs received 
from the ECUs of the vehicle. In this example, the DTC 118 
is P0122 and the corresponding text 120 indicates a fault 
“throttle/pedal position sensor a circuit loW input.” At this 
point, because the “code” indicator 122 is shoWn, the user can 
press the “code connect” button 116 on the user interface to 
retrieve additional information 128 about the DTC. 
[0048] The additional information 128 includes repair 
information for that code and associated faulty parts informa 
tion. The repair information may be speci?c to the vehicle 
under test or be related to any vehicle based the DTC code or 
other diagnostic information. The repair information can be 
based on previous repair experience for that DTC and pro 
vides various levels of reported ?xes. The levels may include 
top reported ?xes, frequently reported ?x and other reported 
?xes. The repair information may be from Identi?xTM located 
at 2714 Patton Road, St. Paul, Minn. 55113. The additional 
information 128 can be vieWed at other times including dur 
ing vieWing freeZe frame data or menu items and When the 
user sends codes to a PC. The additional information, if 
available, Will also be printed out for the technician to use. 
[0049] FIG. 3B illustrates the display 104 in the vieW freeZe 
data 124 function of the tool 100. In this vieW, the DTC 118 is 
displayed along With the “code” indicator 120. In this 
embodiment, the indicator 122 indicates that additional infor 
mation 128 is available for the DTC in the vieW freeZe data 
124 function. 
[0050] FIG. 3C illustrates the display 104 While vieWing 
the actual freeZe frame data 126. In this mode or function, the 
“code” indicator 120 indicates a particular freeZe frame data 
126 has additional information 128 that can be retrieved from 
the database. These are but examples of the use of the indi 
cator 122 in various modes of the tool 100. The use of the 
indicator 122 in other modes is also contemplated by the 
invention. 
[0051] FIGS. 4A-C illustrate the additional information 
128 available for the DTC of FIG. 3A according to an 
embodiment of the invention. The additional information 128 
can be provided at various levels of reported ?xes, such as top 
reported ?xes, frequently reported ?xes and other reported 
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?xes. Top reported ?xes can be the more likely to be the 
solution While frequently reported ?xes can be as likely as a 
solution and also reported ?xes are less likely than other 
solutions, but Worth considering. Other levels of reported 
?xes are also contemplated by the invention. In order to vieW 
the various levels, the user can use the arroWs on the user 
interface 106 to navigate the additional information 128 on 
the display 104. The additional information may be updated 
via a Wired or Wireless connection so that the technician Will 
have the bene?t for the most up to date information available 
to e?iciently diagnose the issues With the vehicle. 
[0052] FIG. 5 illustrates the tool 100 communicating With 
the remote computing devices 500, 560, 580 having the 
remote parts database and/or the top ?xes database according 
to another embodiment of the invention. As previously stated, 
the tool 100 includes the ability to access the remote comput 
ing devices via a Wired or Wireless connection. In this 
embodiment, the tool 100 is Wirelessly communicating With 
the remote computing device 500 that stores the parts data 
base in the event the additional information is not stored 
locally on the diagnostic tool. In this embodiment, the parts 
database can be used to search for the correct part and parts 
number based on the retrieved DTCs. 

[0053] The remote computing devices 500, 560, 580 can be 
located in the garage that the tool 100 is being used or located 
in another location such as another building, another part of 
the city, another city, county, state or country. The Wireless 
connection can also be via a distributed netWork, such as the 
Internet. 

[0054] In one embodiment, the remote computing devices 
560, 580 may be parts suppliers computing devices that con 
tain respective parts information databases or may be another 
party’s computing device but are contracted for the parts 
suppliers. This includes cloud computing devices oWned by 
another party (e. g. Apple or Amazon). The parts information 
can include pricing, Warranty, availability, diagrams, manu 
als, delivery options including mailing and local delivery, and 
other parts information discussed herein. Thus, once the part 
(s) that needs replacement is identi?ed, the parts supplier’s 
computing devices 560, 580 that contain the parts databases 
570, 590 (respectively) can be accessed to determine the price 
and availability of the part. The GPS location of the diagnos 
tic tool can be used so that the nearest part supplier can be 
located With the part available for purchase and at the best 
price. This Will save time and provide options so that the 
technician can choose to travel to the parts store to purchase 
the part, have the part delivered locally or shipped by inter 
acting With a Web site stored on the parts supplier’s computing 
device, or simply place it on hold for pick up When desired. 
Additionally, other parts stores that have the part available can 
also be displayed so that the technician has a choice to go to 
other stores in the event he has to run other errands or is on the 
Way home or returning back to Work. 

[0055] FIG. 6 illustrates a method 600 to display the indi 
cator 122 according to an embodiment of the invention. The 
method 600 can be stored on a memory of tool 100 in the form 
of softWare and executed by the processor. At step 602, the 
method starts. At step 604, the DTC is retrieved from the 
vehicle and displayed. At step 606, a search of a vehicle 
speci?c database to determine if the DTC has additional 
information or “code connect” information. HoWever, it is not 
necessary that it is vehicle speci?c as it could be based on the 
DTC itself or other diagnostic data. At step 608, a determi 
nation is made if the displayed DTC has additional informa 
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tion available. If no 610, then at step at 612, the “code” 
indicator is removed from the display, if displayed, and the 
method proceed to step 618. In other embodiments, the 
“code” indicator is not displayed. If yes 614, then at step 616, 
the “code” indicator is shoWn on the display 104. At step 618, 
Wait for a key press by the user. At step 620, a determination 
is made on Whether the “code connect” key is pressed (only if 
additional information is available). If yes 621, then at step 
622, shoW additional information 128 on the display and then 
return to step 620. If no 623, then at step 624, determine if the 
“back/enter” key Was pressed. If yes 625, then exit displaying 
the DTCs at step 626. If no 627, then at step 628 determine if 
the “up/doWn” arroW key Was pressed. If yes 630, then at step 
632 scroll to the next or previous DTC data and return to step 
604 to see if other DTC has additional information available. 
If no 634, then return to step 604. 

[0056] FIG. 7 illustrates method 700 to display an indicator 
122 at a freeZe frame menu according to an embodiment of 
the invention. Method 700 starts at step 702. At step 704, the 
display displays the freeZe frame menu. At step 706, search a 
vehicle speci?c database to determine if the highlighted 
freeZe frame menu item has additional information or “code 
connect” information available. At step 708, determine if 
additional information is available for the highlighted menu 
item. If no 710, then remove “code” indicator 122 from the 
display 104, if displayed and proceed to step 718. In other 
embodiments, the “code” indicator is not displayed. If yes 
714, then at step 716 shoW “code” indicator 122 on the display 
104. At step 718, Wait for the user to press a key. At step 720, 
determine if the “code connect” key Was pressed (only if 
additional information is available) by the user. If yes 722, 
then at step 724, shoW additional information 128 on the 
display 104 and proceed to step 726 and Wait for a key press 
at step 726 and return to step 720. If no 728, then at step 730 
determine if the “back/enter” key Was pressed. If yes 732, 
then exit freeZe frame menu at step 734. If no 736, then at step 
738 determine if the “up/doWn” arroW key Was pressed. If yes 
740, then at step 742 scroll to next or previous freeZe frame 
menu item and proceed to step 704. If no 744, then return to 
step 704. 
[0057] FIG. 8 illustrates method 800 to display an indicator 
122 at a freeZe frame data item according to an embodiment 
of the invention. Method 800 starts at step 802. At step 804, 
the display displays the freeZe frame data items. At step 806, 
search a vehicle speci?c database to determine if the DTC 
associated With the freeZe frame data items has additional 
information or “code connect” information available. At step 
808, determine if additional information is available for the 
DTC associated With freeZe frame data items. If no 810, then 
remove “code” indicator 122, if present from the display 104 
and proceed to step 818. In other embodiments, the “code” 
indicator is not displayed. If yes 814, then at step 816 shoW 
“code” indicator 122 on the display 104. At step 818, Wait for 
the user to press a key. At step 820, determine if the “code 
connect” key Was pressed (only if additional information is 
available) by the user. If yes 822, then at step 824, shoW 
additional information 128 on the display 104 and proceed to 
step 826 and Wait for a key press at step 826 and return to step 
820. If no 828, then at step 830 determine if the “back/enter” 
key Was pressed. If yes 832, then exit displaying freeZe frame 
data items at step 834. If no 836, then at step 838 determine if 
the “up/doWn” arroW key Was pressed. If yes 840, then at step 
842 scroll freeZe frame data item list and return to step 804. If 
no 844, then return to step 804. 



US 2011/0288954 A1 

[0058] Although examples of various embodiments of the 
invention include indicating that additional information is 
available based on a retrieved DTC, the additional informa 
tion could also be associated With any retrieved diagnostic 
information from the vehicle. One example is diagnostic 
information of a throttle or a sensor. Further, in another 
embodiment, the diagnostic tool can automatically determin 
ing if additional diagnostic information is available and auto 
matically displays the additional diagnostic information 
Without further interaction by the technician. 
[0059] FIG. 9 illustrates the steps of identifying and obtain 
ing information for a part that needs to be replaced according 
to an embodiment of the invention. The method of identifying 
and obtaining information about the part 900 starts at step 
902. At step 902, identify the part or parts based on the DTCs 
retrieved from the vehicle under test. A database of parts that 
can trigger a DTC is provided in this invention. Each part 
associated With a DTC is contained in the parts database. A 
DTC can also have many parts associated With it. At step 904, 
a search of the part is conducted using a parts database. The 
parts database can be located on the diagnostic tool 100 or on 
a remote computing device 500, 560, 580, or a combination 
thereof. At step 906, the diagnostic tool and/or the remote 
computing device 500 can identify the part and provide the 
part information such as the part number, the number of the 
part that Would be needed to be replaced or other part identi 
fying characteristics. The part number information can be 
Dorman Throttle Position Sensor 911-753 for 1994-1997 
Honda Civic Del Sol JCW872950. The part information can 
include the OEM’s and any equivalent generic part numbers. 
Also at step 906, the indirect location of the technician deter 
mined based on the GPS coordinate of the diagnostic tool 100 
using the tool’s GPS components. 
[0060] At step 908, the diagnostic tool or the computing 
device 500 can communicate With the parts suppliers’ com 
puting devices 560, 580 to search for the part. The diagnostic 
tool 100 can provide information such as the vehicle VIN or 
make, model and year and the faulty part characteristics. At 
step 91 0, the part is identi?ed based on the information sent to 
the part suppliers’ computing devices. At step 912, the part 
information can be displayed to the technician on a display of 
the diagnostic tool 100 or remote computing device 500. The 
part number information displayed can be Dorman Throttle 
Position Sensor 911-753 for 1994-1997 Honda Civic Del Sol 
J CW872950. The part information displayed can also include 
pricing (costs, retail, discounted, etc.), availability including 
the location of the parts and if not available, alternative loca 
tions of the part or When the part is expected to be available 
and if there are alternatives (generic parts) that are available 
for the original equipment manufacture’s part. At step 914, 
the technician can take action depending on the information 
displayed to him including ordering and purchasing the part 
to be delivered (if locally available) or shipped, or placing the 
part on hold for pickup at a later time and other actions. 
Alternatively, the technician can take no action based on the 
information provided or any other reason. The method ends at 
step 916. 
[0061] The many features and advantages of the invention 
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 invention Which fall Within the true 
spirit and scope of the invention. Further, because numerous 
modi?cations and variations Will readily occur to those 
skilled in the art, it is not desired to limit the invention to the 
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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 invention. 

What is claimed is: 
1. A diagnostic tool for diagnosing a vehicle, comprising: 
a processor to control functions of the diagnostic tool and 

retrieves diagnostic trouble code (DTC) from the 
vehicle, Wherein the processor identi?es a faulty part 
and a faulty part number based on the retrieved DTC; 

a memory that stores a softWare to operate the diagnostic 
tool and a database of diagnostic data, the memory com 
municates With the processor; 

a connector interface that connects the diagnostic tool to a 
data link connector in the vehicle, the connector inter 
face communicates With the processor; 

a signal translator that alloWs the diagnostic tool to com 
municate With the vehicle in at least one communication 
protocol, the signal translator communicates With the 
processor; and 

a Wireless communication port that communicates With a 
remote device, Wherein the processor communicates 
With the remote device to search for the part at a parts 
supplier. 

2. The tool of claim 1 further comprising: 
a display to display information to a user; 
an indicator that indicates that additional diagnostic infor 

mation is available for the retrieved DTC; and 
an input device that includes a button that retrieves the 

additional diagnostic information When the indicator is 
present. 

3. The tool of claim 2, Wherein the additional diagnostic 
information include suggested ?xes that are based on previ 
ous successful diagnose of a symptom that caused the DTC in 
the vehicle. 

4. The tool of claim 1, Wherein the search includes part 
related information including pricing, Warranty, availability, 
diagrams, manuals, and delivery options. 

5. The tool of claim 1, Wherein the remote device is con 
trolled by the parts supplier. 

6. The tool of claim 2, Wherein the indicator is an icon or an 
LED on the display. 

7. The tool of claim 2, Wherein the indicator can be dis 
played in one of the folloWing functions: a freeZe frame mode, 
a DTC display mode, and freeZe frame data mode. 

8. The tool of claim 1 further comprising: 
a global positioning system (GPS) that determines a loca 

tion of the diagnostic tool, Wherein the GPS is used to 
determine a location of the nearest part supplier to the 
diagnostic tool. 

9. The tool of claim 1, Wherein the faulty part number 
includes an original equipment manufacturer’s number and 
an equivalent generic part manufacturer’s number if there is 
an equivalent generic part. 

10. The diagnostic tool of claim 3, Wherein the suggested 
?xes include top ?xes for the vehicle based on the DTC 
retrieved. 

11. A diagnostic tool for diagnosing a vehicle, comprising: 
means for processing to process functions of the diagnostic 

tool and retrieves diagnostic trouble code (DTC) from 
the vehicle, Wherein the means for processing identi?es 
a faulty part and a faulty part number based on the 
retrieved DTC; 
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means for storing a software to operate the diagnostic tool 
and a database of diagnostic data, the means for storing 
communicates With the means for processing; 

means for interfacing the diagnostic tool to a data link 
connector in the vehicle, the means for interfacing com 
municates With the means for processing; 

means for communicating With the vehicle in at least one 
communication protocol, the means for communicating 
communicates With the means for processing; and 

means for communicating Wireless With a remote device, 
Wherein the means for processing communicates With 
the remote device to search for the part at a parts sup 
plier. 

12. The tool of claim 11 further comprising: 
a display to display information to a user; 
an indicator that indicates that additional diagnostic infor 

mation is available for the retrieved DTC; and 
an input device that includes a button that retrieves the 

additional diagnostic information When the indicator is 
present. 

13. The tool of claim 12, Wherein the additional diagnostic 
information include suggested ?xes that are based on previ 
ous successful diagnose of a symptom that caused the DTC in 
the vehicle. 

14. The tool of claim 11, Wherein the search includes part 
related information including pricing, Warranty, availability, 
diagrams, manuals, and delivery options. 

15. The tool of claim 11, Wherein the remote device is 
controlled by the parts supplier. 

16. The tool of claim 12, Wherein the indicator is an icon or 
an LED on the display. 

17. The tool of claim 12, Wherein the indicator can be 
displayed in one of the folloWing functions: a freeZe frame 
mode, a DTC display mode, and freeZe frame data mode. 

18. The tool of claim 11 further comprising: 
a global positioning system (GPS) that determines a loca 

tion of the diagnostic tool, Wherein the GPS is used to 
determine a location of the nearest part supplier to the 
diagnostic tool. 
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19. The tool of claim 11, Wherein the faulty part number 
includes an original equipment manufacturer’s number and 
an equivalent generic part manufacturer’s number if there is 
an equivalent generic part. 

20. A method of identifying a part of a vehicle using a 
diagnostic tool, comprising the steps of: 

retrieving a diagnostic data code (DTC) from the vehicle 
With the diagnostic tool; 

inputting the vehicle’s information into the diagnostic tool 
With an input device of the diagnostic tool; 

searching a parts database With a processor of the diagnos 
tic tool to determine a faulty part based on the retrieved 
DTC; and 

displaying a faulty part number on a display of the diag 
nostic tool. 

21. The method of claim 20 further comprising the steps of: 
determining a part supplier nearest a location of the diag 

nostic tool using a global positioning system of the diag 
nostic tool; and 

displaying the part supplier’s location and a price for the 
faulty part. 

22. The method of claim 20 further comprising the steps of: 
determining if additional diagnostic information is avail 

able based on the retrieved DTC; and 
indicating With an indicator on the display that additional 

information is available. 
23. The method of claim 22 further comprising the step of: 
pres sing a key on the input device to retrieve the additional 

diagnostic information, if it is available. 
24. The method of claim 22, Wherein the additional diag 

nostic information include suggested ?xes based on previous 
successful diagnose of a symptom that caused the DTC for 
that speci?c vehicle. 

25. The method of claim 21, Wherein the searching the 
parts database include searching for an original equipment 
manufacturer’s number and an equivalent generic part manu 
facturer’s number if there is an equivalent generic part. 

* * * * * 
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