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(57) ABSTRACT 

A method and apparatus are provided that alloW an off-the 
shelf USB ?ash memory device to used With a scan tool. The 
USB ?ash memory device can have a different operating 
system then the proprietary operating system of the scan 
tool. The method and apparatus alloWs the scan tool to read 
from and Write on the USB ?ash memory device regardless 

(21) Appl. No.: 11/783,153 of the formatted operating system on the device. 
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UNIVERSAL SERIAL BUS MEMORY 
DEVICE FOR USE IN A VEHICLE 

DIAGNOSTIC DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to provisional US. 
patent application entitled, “Universal Serial Bus Memory 
Device for Use in a Vehicle Diagnostic Device,” ?led Oct. 
26, 2006, having a Ser. No. 60/854,434, noW pending, the 
disclosure of Which is hereby incorporated by reference in 
its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to a 
memory device used in a vehicle diagnostic device. More 
particularly, the present invention relates to universal serial 
bus ?ash memory device used to store information for use in 
a vehicle diagnostic tool. 

BACKGROUND OF THE INVENTION 

[0003] Diagnostic scan tools are designed to diagnose 
problems in a vehicle. The diagnostic scan tool communi 
cates and diagnoses problems With the vehicle via software 
stored in a memory. The memory may be internal or external 
to the scan tool. The diagnostic software used to diagnose 
the vehicle is often stored on memory devices such as a 
compact ?ash (CF) card. Additionally, data collected by the 
diagnostic scan tool is often stored on the same CF card. 
HoWever, the CF card has limited memory and the diagnos 
tic softWare often takes up most of the memory space on the 
CF card. Thus, data received from the vehicle that can be 
stored for later retrieval is limited. 
[0004] The operating system used in the diagnostic scan 
tool varies With the manufacturers of the tool and is often 
proprietary in nature. The various ?ash memories (USB 
?ash drive, memory stick, SD card, etc.) that can be pur 
chased off-the-shelf are typically formatted for either the 
Windows@ operating system (OS) by Microsoft® or Mac X 
from Apple® and thus, are not compatible With proprietary 
operating systems used by scan tool manufactures. For 
example, the ?ash memory device is typically format using 
DOS FATl6/FAT32 ?le system for use in personal comput 
ers, cameras and personal digital assistants. Therefore, if a 
?ash memory device purchased off-the-shelf is inserted into 
a scan tool, the scan tool may not recogniZe the ?ash 
memory device in order to read it or Write onto it. 
[0005] There is a need to be able to read and Write onto 
USB ?ash memory device that is purchased off-the-shelf 
regardless of the operating system that the memory device 
and the scan tool are formatted for. 

SUMMARY OF THE INVENTION 

[0006] The foregoing needs are met, to a great extent, by 
the present invention, Wherein in one aspect an apparatus is 
provided that in some embodiments alloWs an off-the-shelf 
USB ?ash memory device to be used With a scan tool. 
[0007] In accordance With one embodiment of the present 
invention, a computer softWare product for use by a vehicle 
diagnostic scan tool is provided and can include a computer 
readable medium in Which program instructions are stored, 
Which instructions, When read by the diagnostic scan tool, 
can cause the diagnostic scan tool to perform the steps that 
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include detecting if a USB ?ash memory device that is 
formatted for an operating system that is different from the 
operating system used by the vehicle diagnostic scan tool is 
coupled to the vehicle diagnostic scan tool, collecting diag 
nostic information from a vehicle that is coupled to the 
vehicle diagnostic scan tool, and Writing the diagnostic 
information on the USB ?ash memory device at a sector 
level. 
[0008] In accordance With another embodiment of the 
present invention, a method of Writing onto a USB ?ash 
memory device connected to a vehicle diagnostic scan tool 
is provided and can include detecting if the USB ?ash 
memory device that is formatted for an operating system that 
is different from the operating system used by the vehicle 
diagnostic scan tool is coupled to the vehicle diagnostic scan 
tool, collecting diagnostic information from a vehicle that is 
coupled to the vehicle diagnostic scan tool, and Writing the 
diagnostic information on the USB ?ash memory device at 
a sector level. 

[0009] In accordance With yet another embodiment of the 
present invention, a vehicle diagnostic scan tool having a 
computer softWare product, the product includes a com 
puter-readable medium in Which program instructions are 
stored, Which instructions, When read by the vehicle diag 
nostic scan tool, cause the vehicle diagnostic scan tool to 
perform the steps of detecting if a USB ?ash memory device 
that is formatted for an operating system that is different 
from the operating system used by the vehicle diagnostic 
scan tool is coupled to the vehicle diagnostic scan tool, 
collecting diagnostic information from a vehicle that is 
coupled to the vehicle diagnostic scan tool, and Writing the 
diagnostic information on the USB ?ash memory device at 
a sector level. 

[0010] There has thus been outlined, rather broadly, cer 
tain 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 illus 
trated in the draWings. The invention is capable of embodi 
ments in addition to those described and of being practiced 
and carried out in various Ways. Also, it is to be understood 
that the phraseology 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 
structures, methods and systems for carrying out the several 
purposes of the present invention. It is important, therefore, 
that the claims be regarded as including such equivalent 
constructions 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 front vieW ofa scan tool that can use a 
USB ?ash memory device to save information from a 
diagnostic test according to an embodiment of the invention. 
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[0014] FIG. 2 is a block diagram of the components of the 
scan tool of FIG. 1. 

[0015] FIG. 3 is a ?owchart illustrating steps for saving 
information onto a USB ?ash memory drive according to an 
embodiment of the invention. 

DETAILED DESCRIPTION 

[0016] 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 a method to save diag 
nostic data on an USB ?ash memory device that is coupled 
to a diagnostic scan tool. 

[0017] FIG. 1 is a front vieW of a scan tool 100 that can 
use a USB ?ash memory device to save information from a 
diagnostic test according to an embodiment of the invention. 
The scan tool 100 can be any computing device, such as, for 
example, the Nemisys scan tool from Service Solutions (a 
unit of the SPX Corporation) in OWatonna, Minn. The scan 
tool 100 includes a housing 102 to house the various 
components of the scan tool, such as a display 104, a user 
interface 106, a poWer key 108, a memory card reader 110 
and a connector interface 112. The display 104 can be any 
display, for example, LCD (liquid crystal display), VGA 
(video graphics array), touch display (can also be a user 
interface), etc. The user interface 106 alloWs the user to 
interact With the scan tool in order to operate the scan tool 
as desired. The user interface 106 can include function keys, 
arroW keys or any other type of keys that can manipulate the 
scan tool 100 in order to operate various menus that are 
presented on the display. The user interface 106 can also be 
a mouse or any other suitable input device, including a 
keypad. The user interface 106 can also include numbers or 
be alphanumeric. The poWer key 108 alloWs the user to turn 
the scan tool 100 on and off, as required. 

[0018] Memory card reader 110 can be a single type card 
reader, such as a compact ?ash card, ?oppy disc, memory 
stick, secure digital, other types of ?ash memory or other 
types of memory. The memory card reader 110 can be a 
reader that reads more than one of the aforementioned 
memory such as a combination memory card reader. Addi 
tionally, the card reader 110 can also read any other com 
puter readable medium, such as CD, DVD, UMD, etc. 
[0019] The connector interface 112 alloWs the scan tool 
100 to connect to an external device, such as an ECU 

(electronic control unit) of a vehicle, a computing device, an 
external communication device (such as a modem), a net 
Work, etc. through a Wired or Wireless connection. Connec 
tor interface 112 can also include a USB, FIREWIRE, 
modem, RS232, RS481, and other connections to commu 
nicate With external devices, such as a hard drive, USB ?ash 
memory device, CD player, DVD player, UMD player or 
other computer readable medium devices. 
[0020] FIG. 2 is a block diagram of the components of the 
scan tool 100. In FIG. 2, the scan tool 100 according 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 
volatile memory 218, a card reader 220, a second system bus 
222, a connector interface 211, and a selectable signal 
translator 210. A vehicle communication interface 230 is in 
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communication With the scan tool 100 through connector 
interface 211 via an external cable (not shoWn). 
[0021] Selectable signal translator 210 communicates With 
the vehicle communication interface 230 through the con 
nector interface 211. Signal translator 210 conditions signals 
received from an ECU unit through the vehicle communi 
cation interface 230 to a conditioned signal compatible With 
scan tool 100. Signal translator 210 can communicate With, 
for example, the folloWing communication protocols: 11850 
(VPM and PWM), ISO 9141-2 signal, communication col 
lision detection (CCD) (e.g., Chrysler collision detection), 
data communication links (DCL), serial communication 
interface (SCI), S/F codes, a solenoid drive, I 1708, RS232, 
Controller Area NetWork (CAN), Keyword 2000 (ISO 
14230-4) or other communication protocols that are imple 
mented in a vehicle. 

[0022] 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 scan tool 100 to connect scan tool 100 to vehicle 
communication interface 230. Signal translator 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. 

[0023] 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 
various inputs from the user of scan tool 100 and also 
provides glue-logic for various other interfacing tasks. 
[0024] 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 appli 
cation dependent amount of dynamic random access 
memory (DRAM), a hard drive, and/or read only memory 
(ROM). SoftWare that operates the basic functions of the 
scan tool 100 can be stored in the memory subsystem 208, 
While the softWare to run the diagnostic functions of the scan 
tool can be stored on an external memory device such as a 
CF card. 
[0025] Internal non-volatile memory 218 can be an elec 
trically erasable programmable read-only memory (EE 
PROM), ?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 doWn 
loadable images so that FPGA 214 can be recon?gured for 
a different group of communication protocols. 
[0026] FIG. 3 is a ?oWchart 300 illustrating steps for 
saving information onto a USB ?ash memory drive accord 
ing to an embodiment of the invention. As stated above, the 
scan tool 100 runs on a proprietary operating system and 
does not recogniZe off-the-shelf USB ?ash memory devices 
that are formatted in DOS FAT16/FAT32 that run on Win 



US 2008/0103656 A1 

doWs®, OS X from Apple® or other operating systems 
(Linux, etc). Software stored on the CF card can be utilized 
to detect a USB ?ash memory device that is not in the scan 
tool’s propriety operating system’s format i.e., the software 
is constructed and designed to interact With the USB ?ash 
memory device formatted to operate on operating systems, 
such as WindoWs®, Mac X from Apple®, Linux, etc., of a 
personal computer. 
[0027] In one embodiment, the softWare includes a mod 
ule that can interact directly With the drivers for the USB 
?ash memory device regardless of the device’s operating 
system format. The softWare can detect Whether the USB 
?ash memory device is present or coupled to the scan tool 
100. The softWare module can have a communication por 
tion that read and Write information on the USB ?ash 
memory device even though the USB ?ash memory device 
card may not be in the proprietary operating system format 
of the scan tool. The softWare can access the USB ?ash 
memory device at a sector by sector level in order to read 
and/or Write onto the device. In other Words, the softWare 
can recogniZe if a USB ?ash memory device is coupled to 
the scan tool and then read and Write onto the USB ?ash 
memory device Without access or using the DOS FATl6/ 
FAT32 ?le system. 
[0028] At this point, the scan tool 100 can be linked to the 
ECU of the vehicle via a cable linked to the vehicle 
communication interface. As the scan tool 100 operates its 
diagnostic softWare, the scan tool collects diagnostic data 
from the vehicle. As stated above, the diagnostic data can be 
stored on the CF card, hoWever, the available memory space 
is limited as the diagnostic softWare takes much of the CF 
card’s memory. 
[0029] Turning to FIG. 3, the ?oWchart 300 for the soft 
Ware starts at step 302, Wherein “Record” is displayed on 
display 104 above an “F1” key or another function key. The 
user presses that function key in order to start recording 
diagnostic data. At step 304, the softWare detects if a USB 
?ash memory drive is present, as explained above. If no, 
then the softWare proceeds to step 306, Wherein “Record” is 
still displayed but the “F1” key is disabled. At this point, the 
scan tool Will be collecting diagnostic data and storing it on 
an internal memory of the scan tool before transferring it to 
the CF card. At step 308, the scan tool collects data for one 
frame of the 150 frames to be collected. A person skilled in 
the art Will recogniZe that the frames collected described 
herein can range from l-lOOO or higher depending on the 
memory in Which the data is being stored on. At step 310, the 
softWare can display the count doWn of number of frames 
(150) remaining to be captured. Alternatively, the softWare 
can display counting up from the number of frames that has 
been captured. At step 312, the softWare determines if the 
maximum amount of frames (150) has been captured. 
[0030] If no (step 312), then the softWare continues to step 
316 and determines if the exit key has been pressed. If no, 
then the softWare continues back to step 308 (previously 
discussed), Wherein a neW frame of data is captured and 
stored. If at step 316, the exit key is pressed, then the 
softWare proceeds to step 314 (discussed beloW). Then the 
softWare proceeds to step 318 Where the softWare causes the 
scan tool to display a number counter, display “Record” 
above the F1 key, and enables the F1 key. The program ends 
at step 320. 

[0031] Turning back to step 312, if yes, then the softWare 
proceeds to step 314, Where the softWare saves 150 frames 
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(75 previously recorded frames and 75 neWly recorded 
frames) onto the CF card. At any given time, approximately 
20 or so data ?les (containing recorded frames) are saved on 
the CF card and are recycled in order to save space. At step 
314, the softWare Writes to the oldest data ?le of the 20 data 
?les. This process ensures that the oldest data ?le is erased 
each time. After step 314, as previously discussed, the 
softWare proceeds to step 318 and the step 320. 
[0032] Turning back to step 304, if the softWare detects a 
USB ?ash memory drive, then the softWare proceeds to step 
322, Where the softWare causes the scan tool to display 
“Stop” and enable the F1 key (if pressed again, Will stop 
recording by the scan tool). At step 324, 75 history frames 
(previously saved on internal memory of the scan tool) are 
saved to a neW USB ?le. At step 326, a neW frame is 
captured by the softWare. 
[0033] At step 330, the softWare determines if the F1 or 
the exit key has been pressed. If yes, then the program 
proceeds to step 332, Where the remaining frames are 
appended to the ?le being saved to the USB ?ash memory 
drive and the ?le is closed. Then the softWare proceeds to 
step 318, previously discussed. Turning back to step 330, if 
no exit key Was pressed, then the softWare proceeds to step 
334, Where the softWare determines if the maximum number 
of frames has been captured. In one embodiment, since the 
USB ?ash memory drive has more available memory, then 
more frames can be captured. The number of frames can be 
from l-lOOO or more. If no (step 334), then the softWare 
proceeds to step 328 and causes the display to display the 
counter, counting up (the number of frames captured so far) 
and proceeds back to step 326 (previously discussed). If yes 
(step 334), then the softWare proceeds to step 336, Where the 
neW frames are appended to the USB ?le and the ?le is 
closed, then the softWare proceeds to step 318 (previously 
discussed). 
[0034] By being able to Write directly onto the USB ?ash 
memory device Without requiring a reformat of the operating 
system, XP or Vista for example, then the USB ?ash 
memory device can be used in a personal computer for 
further manipulation. The user can remove the USB ?ash 
memory device from the scan tool and plug it into the 
personal computer because it retained the XP format. Once 
the data on the USB ?ash memory device is available, it can 
be transferred to the personal computer or accessed With 
various programs stored thereon. The data can be further 
manipulated and displayed on the personal computer With 
softWare that can access the raW data format stored on the 
USB ?ash memory device. The data can also be imported 
into a spreadsheet for further manipulation or display. 
[0035] The softWare can be stored on a computer readable 
medium such as a compact disc (CD), digital video disc 
(DVD), CF card or USB drives for installation on the 
computing device. The softWare alloWs the user to use 
off-the-shelf USB ?ash memory device Without having to 
reformat it into the proprietary operating system used by 
scan tool manufacturers by Writing directly onto the sectors 
of the memory device. 
[0036] 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, since 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 computer software product for use by a vehicle 

diagnostic scan tool, the product comprising a computer 
readable medium in Which program instructions are stored, 
Which instructions, When read by the diagnostic scan tool, 
cause the diagnostic scan tool to perform the steps compris 
mg: 

detecting if a USB ?ash memory device that is formatted 
for an operating system that is different from the 
operating system used by the vehicle diagnostic scan 
tool is coupled to the vehicle diagnostic scan tool; 

collecting diagnostic information from a vehicle that is 
coupled to the vehicle diagnostic scan tool; and 

Writing the diagnostic information on the USB ?ash 
memory device at a sector level. 

2. The computer softWare product of claim 1 further 
comprising saving diagnostic information on an internal 
memory of the vehicle diagnostic scan tool. 

3. The computer softWare product of claim 1 further 
comprising displaying a counter on a display of the vehicle 
diagnostic scan tool. 

4. The computer product of claim 1 further comprising 
determining if a predetermined number of frames have been 
captured. 

5. The computer product of claim 5, Wherein the number 
of frames is betWeen about 1-1000. 

6. The computer of product of claim 4, Wherein a ?le is 
closed When the predetermined number of frames have been 
captured. 

7. The computer product of claim 1 further comprising 
communicating With a driver of the USB ?ash memory 
device in order to determine if the USB ?ash memory device 
is attached to the vehicle diagnostic scan tool. 

8. A method of Writing onto a USB ?ash memory device 
connected to a vehicle diagnostic scan tool, comprising: 

detecting if the USB ?ash memory device that is format 
ted for an operating system that is different from the 
operating system used by the vehicle diagnostic scan 
tool is coupled to the vehicle diagnostic scan tool; 

collecting diagnostic information from a vehicle that is 
coupled to the vehicle diagnostic scan tool; and 

Writing the diagnostic information on the USB ?ash 
memory device at a sector level. 
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9. The method of claim 8, further comprising transferring 
diagnostic information to a computer having the same 
operating system as the USB ?ash memory device. 

10. The method of claim 8, further comprising saving 
diagnostic information on an internal memory of the vehicle 
diagnostic scan tool. 

11. The method of claim 8 further comprising determining 
if a predetermined number of frames have been captured. 

12. The method of claim 8, Wherein the number of frames 
is betWeen about l-l000. 

13. The method of claim 8 further comprising communi 
cating With a driver of the USB ?ash memory device in order 
to determine if the USB ?ash memory device is attached to 
the vehicle diagnostic scan tool. 

14. A vehicle diagnostic scan tool having a computer 
softWare product, the product comprising a computer-read 
able medium in Which program instructions are stored, 
Which instructions, When read by the vehicle diagnostic scan 
tool, cause the vehicle diagnostic scan tool to perform the 
steps comprising: 

detecting if a USB ?ash memory device that is formatted 
for an operating system that is different from the 
operating system used by the vehicle diagnostic scan 
tool is coupled to the vehicle diagnostic scan tool; 

collecting diagnostic information from a vehicle that is 
coupled to the vehicle diagnostic scan tool; and 

Writing the diagnostic information on the USB ?ash 
memory device at a sector level. 

15. The scan tool of claim 14 further comprising saving 
diagnostic information on an internal memory of the vehicle 
diagnostic scan tool. 

16. The scan tool of claim 14 further comprising display 
ing a counter on a display of the vehicle diagnostic scan tool. 

17. The scan tool of claim 14 further comprising deter 
mining if a predetermined number of frames have been 
captured. 

18. The scan tool of claim 17, Wherein the number of 
frames is betWeen about l-l000. 

19. The scan tool of claim 14, Wherein a ?le is closed 
When the predetermined number of frames have been cap 
tured. 

20. The scan tool of claim 14 further comprising com 
municating With a driver of the USB ?ash memory device in 
order to determine if the USB ?ash memory device is 
attached to the vehicle diagnostic scan tool. 

* * * * * 
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