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POWER BALANCING FOR VEHICLE
DIAGNOSTIC TOOLS

PRIORITY

[0001] The present application is a divisional patent appli-
cation of and claims priority to U.S. patent application Ser.
No. 12/477,030 filed Jun. 2, 2009, now U.S. Pat. No. R
issued 2012, which claims priority to U.S. Provi-
sional Application No. 61/058/072, filed Jun. 2, 2008, the
disclosures of which are both hereby incorporated by refer-
ence herein in their entirety.

FIELD OF THE INVENTION

[0002] The present invention relates generally to a vehicle
diagnostic tool. More particularly, the present invention
relates to power balancing of a vehicle diagnostic scan tool.

BACKGROUND OF THE INVENTION

[0003] Vehicle diagnostic scan tools are used to diagnose
issues in the vehicle under test. The scan tools are built with
increasing capabilities that include larger color screens that
are capable of being read in direct sunlight, and internet and
networking capabilities and thus require more power. The
tool can be directly linked to a vehicle’s data link connector
(DLC) in order to communicate with the vehicle’s on-board
diagnostic system, such as OBD-II (On Board Diagnostic).
Once the tool is connected to the DLC, it can draw power from
the vehicle’s battery. However, depending on the usage, the
tool can draw too much power from the vehicle’s battery and
damage the vehicle’s battery. Additionally, the scan tool can
be equipped with its own internal power supply (battery),
however, by using the scan tool’s internal power supply the
amount of time that a technician can use the scan tool is
limited.

[0004] Accordingly, it is desirable to provide a system and
method that power balance the scan tool’s draw of power
between a vehicle, the scan tool’s battery and any other avail-
able power source.

SUMMARY OF THE INVENTION

[0005] Accordingly, embodiments of the present invention
provide a system and method that power balance the scan
tool’s draw of power between a vehicle, the scan tool’s bat-
tery and any other available power source.

[0006] Anembodiment includes a power balancing system
which includes a vehicle communication device connected to
a data link connector of a vehicle, and a scan tool connected
to the vehicle communication device, the scan tool including
a handset and a vehicle connector interface (VCI), wherein
power can be received from one or more of an external power
source being external from the VCI, the vehicle, and an inter-
nal power supply of the scan tool, and wherein the system
balances the received power.

[0007] Another embodiment includes a method of balanc-
ing power, the method including receiving power from one of
more of an external power source being external from a
vehicle connector interface (VCI), a vehicle, and an internal
power supply of a scan tool connected to a vehicle commu-
nication device connected to a data link connector of the
vehicle, the scan tool including a handset, and a vehicle
connector interface (VCI), and balancing the received power.
[0008] Another embodiment includes a power balancing
system, including means for receiving power from one of
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more of means for an external power source from a vehicle
connector interface (VCI), a vehicle, and means for an inter-
nal power supply of a scan tool connected to a vehicle com-
munication device connected to a data link connector of the
vehicle, the scan tool including a handset, and means for a
vehicle connector interface (VCI), and means for balancing
the received power.

[0009] 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.
[0010] 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, itis 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.

[0011] 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

[0012] FIG. 1 illustrates a front view of a scan tool accord-
ing to an embodiment of the invention.

[0013] FIG. 2isanupper view ofthe scantool coupled to an
optional vehicle connector interface (VCI) according to an
embodiment of the invention.

[0014] FIG. 3 illustrates a perspective view of the scan tool
and the VCI uncoupled according to an embodiment of the
invention.

[0015] FIG. 4 illustrates a wiring diagram of a power bal-
ancing system according to an embodiment of the invention.

DETAILED DESCRIPTION

[0016] The invention will now be described with reference
to the drawing figures, in which like reference numerals refer
to like parts throughout. An embodiment in accordance with
the present invention provides a system and a method that
allows a scan tool to balance the draw of power from various
power sources.

[0017] FIG. 1 illustrates a front view of a scan tool 100
according to an embodiment of the invention. The scan tool
100 includes a display 102, a scroll device 104, a power
button 108, LED indicators 110 and function buttons 112.
The display can be any type of display including LCD, VGA,
OLED, SVGA and other types of displays including touch
screen displays. The display may be a colored or non-colored
display. The display can display information such as the
make, model, year of vehicles that the scan tool can diagnose,
the various diagnostic tests the scan tool can run, diagnostic
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data the scan tool has received, and baseline data of the
various components in a vehicle. Additionally, the display can
show videos for the user to view and the accompanying audio
can be heard via the built in speakers 114. The speakers 114
can be a single speaker or multiple speakers for stereo sound.
In one embodiment, the display allows the user to input selec-
tion through the touch screen for interactive navigation and
selection, wherein the technician can select a menu item by
touching the selection on the screen.

[0018] The scroll device 104 can be used to scroll through
information or menus on the display, such as vehicle infor-
mation or available diagnostic tests. In one embodiment,
there is one scroll device 104 and in another embodiment
there are two or more scroll devices 104. When two scroll
devices 104 are present, the user can have dual controls of the
menus or the selections on the display. By having two scroll
devices, it may be easier for atechnician to use regardless ifhe
were left-handed or right-handed. For example, the scroll
device 104 may include an “enter” button 118 so that a user
can select a menu item, for example, a vehicle or a diagnostic
test. The scroll device 104 may also include a scroll wheel 116
that can rotate around the “enter” button 118. The scroll wheel
116 may also include up, down, left and right arrow controls.
The scroll wheel 116 can allow the technician to move an
indicator on the screen so that the information including
menus can be scrolled and a selection on the screen can be
made. The scroll wheel 116 may be configured for a fast
response or fast scrolling. The scroll device 104 may also
include a scroll button 106, such as an “esc” button, “back”
button, “forward” button, or any other button desired by the
technician. Any components of the scroll device 104, includ-
ing the scroll button 106, can be programmed for any desired
functionality.

[0019] The face of the scan tool 100 may include the power
button 108 that allows the technician to power “on” and “off”
the scan tool 100. The power button 108 can also be used to
put the tool 100 into a standby mode in order to save battery
power when not in use. Also on the face of the scan tool 100
may be LEDs to indicate various status of the functionality of
the scan tools, such as wireless connectivity or network con-
nectivity, low battery and any other indicators desired by the
technician. The face of the scan tool may further include
function buttons 112 that when pressed allows a user to per-
form a function such as controlling the brightness of the
display, volume of the speakers or any other function desired
by the technician. A microphone 120 may allow the techni-
cianto record information such as the noise being made by the
vehicle for later analysis or for comparison with stored data.
Further, the technician can also record comments or notes
during the testing for later retrieval and analysis.

[0020] FIG.2 is an upper view of the scan tool 100 coupled
to an optional vehicle connector interface (VCI) 200 accord-
ing to an embodiment of the invention. Turning to the con-
nections available on the scan tool 100, the scan tool 100 can
be connected to an A/C power source via the A/C power
connector 122. The A/C can power the scan tool 100 and
recharge the scan tool’s internal battery (not shown). A VGA
video connector 124 may allow the information on the scan
tool 100 to be displayed on an external display, such as a
display on a personal computer.

[0021] A series of host USB (universal serial bus) connec-
tors 126 may be available to couple additional devices to the
scan tool 100. In one embodiment, there are four connectors,
but more or fewer connectors are contemplated by the inven-
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tion. Additional devices can add functionality to the scan tool
100 or allow the scan tool 100 to add functionality to another
device, such as the VCI 200. The functionality can include
communications, printing, memory storage, video and other
functionality. Two-channel scope connections 128 may allow
for a scope to be connected to the scan tool 100. The invention
is not limited to the two-channel scope connections 128. The
scope can provide various measurement of signals such as
volts, ohms, dwell, duty cycle, peak to peak, peak volts,
injector pulse width, injector on time, firing kV, burn kV, burn
voltage, and other measurement of signals.

[0022] A stereo headphone connection 130 may allow the
technician to add a headphone to the scan tool 100. A USB
device slot 132 can also add functionality to the scan tool 100
by another device or adds functionality of the scan tool 100 to
another device. An express card slot 134 may be provided to
add functionality, such as a wireless modem, memory, TV
tuner, networking, mouse, remote control, and other function-
alities to the scan tool 100. An Ethernet connector 136 allows
for a network connection with the scan tool 100 in order to
transfer data to and from the scan tool 100 to a remote device
such as a server or personal computer. SDIO (Secure Digital
Input Output) 140 cards slots 140 can be provided on the scan
tool 100 to provide still additional functionality such as GPS
receivers, Wi-Fi or Bluetooth adapters, modems, Ethernet
adapters, barcode readers, IrDA adapters, FM radio tuners,
TV tuners, RFID readers, and other mass storage media such
as hard drives. The possible connections are not limited to
those shown in FIG. 2, but additional connectors are contem-
plated such as, without limitation, Firewire, HDMI, parallel,
and serial connections.

[0023] When the VCI 200 is docked with the scan tool 100,
the VCI 200 will be the device that is connected to the vehi-
cle’s DLC for diagnosis. A vehicle connector 202 on the VCI
200 allows the VCI 200 to connect to the vehicle’s DL.C and
exchange data via a cable (not shown). The DLC can provide
power to the scan tool 100 or the VCI 200 via the vehicle’s
battery.

[0024] FIG. 3 illustrates a perspective view of the scan tool
100 and the VCI 200 uncoupled according to an embodiment
of'the invention. FIG. 3 illustrates a back view of the scan tool
100, wherein a VCI receiving portion 150 is constructed to
receive the VCI 200. A VCI connector 155 allows the VCI 200
to connect with the scan tool 100. Once connected, the VCI
and the scan tool 100 can communicate with each other.
Additionally, the VCI 200 and the scan tool 100 can provide
power to each other as needed through the VCI connector 155.
A grip portion 165 may be provided on each side of the scan
tool 100. The grip portion 165 can be made of any material
including an elastomeric material. A handle 160 may be pro-
vided on the back side of the scan tool 100 in order for the
technician to move the scan tool 100 from one place to
another.

[0025] FIG. 4 illustrates an example electrical schematic
diagram for a power balancing system 300 according to an
embodiment of the invention. The VCI 200 can be powered
via a DC jack 302, which can accept a connection from an
external battery or other electrical power source. In some
embodiments, the VCI 200 can be powered via an optional
AC jack and appropriate power conversion circuitry (not
shown).

[0026] In one embodiment of the invention, the electrical
ground for the DC jack 302 is connected to the chassis ground
of the vehicle 312, first through electrical node 304 (DOC_
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CGND), next through the current-limiting resistor or equiva-
lent protection device 336 (RT403), then through line 316
(CGND) which is physically connected to the vehicle 312
using the Vehicle Cable Connector 202 (FIG. 2 and FIG. 3).
The current-limiting resistor or equivalent protection device
336 (RT403) may be any type of resistor or resistance circuit
including a thermistor, or it may be a fuse or any another
electronic component with a similar purpose or function.
[0027] In one embodiment of the invention, the electrical
power supplied through the DC jack 302 may be conveyed to
the core functional elements of the VCI 200 and to the handset
device 350 to which the VCI 200 is docked. The core of the
VCI200 receives power through the sequence consisting first
of electrical node 306 (EXT_VBAT), next reverse current
protection diode 308 (D2), then electrical node 360 (DOC_
VBAT), and finally through the current-limiting resistor or
equivalent protection device 320 (RT401), to electrical node
324 (VBAT_PRO). The current-limiting resistor or equiva-
lent protection device 320 (RT401) may be of any type of
resistor, or alternatively it may be a fuse or any another
electronic component with a similar purpose or function. The
core of the VCI 200 is protected from overvoltage by protec-
tion diode 322 (D401), which may be a transient voltage
suppression (TVS) diode or equivalent. Also, the core of the
VCI 200 may be protected by optional reverse current pro-
tection diode 330 (D400).

[0028] Similarly, the handset device 350 can also receive
the electrical power made available on electrical node 360
(DOC_VBAT). This is achieved through the current sensing
circuit 318 (U418) and electrical node 362 (CL_DOC_V-
BAT), which is included within the VCI Docking Connector
155 (FIG. 3).

[0029] Additionally, capability is provided for electrical
power to be supplied to the VCI device and the Handset
device 350 by the existing battery or other power source
typically included within the vehicle 312. This is accom-
plished through an electrical connection within the Vehicle
Cable Connector 202 (FIG. 2 and FIG. 3) that joins the non-
grounded terminal (not shown) of the battery within vehicle
312 to electrical node 310 (VBAT), which then connects
through diode 358 (D3), providing electrical power to elec-
tricalnode 360 (DOC_VBAT). The power is then conveyed as
described above.

[0030] In various embodiments of the invention, the hand-
set device 350 also contains one or more of its own power
sources, which may include an internal battery (not shown),
the handset’s A/C Power Connector 122 (FIG. 2), power
sourced from the handset’s USB Device Slot 132 (FIG. 2), or
other power sources not listed. Embodiments of handset
device 350 with multiple power sources are capable of select-
ing one or more of the most appropriate power sources for a
given situation, which typically would involve selecting a
power source in good working order, prioritizing the use of
power from electrical node 362 (CL_DOC_VBAT), and
switching to an alternative power source if power from elec-
trical node 362 is interrupted.

[0031] The connection between electrical node 362 and the
handset device 350, along with the presence of other power
sources within handset device 350, could result, under certain
particular circumstances, in the reverse flow electrical power
from that described above, that is, from one or more power
sources within the handset device 350, then through the VCI
Docking Connector 155 (FIG. 3), through electrical node 362
(CL_DOC_VBATI), and into electrical node 360 (DOC_V-
BAT). This situation would allow the core of the VCI 200 to
be powered by the handset device 350, which would be ben-
eficial when no power is available either from the DC jack 302
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or from the battery within the vehicle 312. Various embodi-
ments of the invention may be configured to prevent, allow, or
otherwise control this reversed power flow, such as through
the use of diodes within the handset device 350, and some
embodiments may include other manners of managing, con-
trolling, switching on and off, and selecting other character-
istics of reversed power flow if and when allowed to occur.
[0032] Anembodiment of the invention reconfigures diode
358 (D3) with other additional and/or replacement compo-
nents to permit power to flow through electrical node 310, in
the opposite direction from that described above, into vehicle
312, such as to charge the battery typically contained within
vehicle 312 through the use of one or more of the other power
sources available to the invention.

[0033] Line 326 also includes a switch 332 that switches
from a first position to a second position depending on the
power source being utilized so that in some embodiments, the
ground utilized by the system can be SGND (signal ground)
along line 314 or CGND (chassis ground) along line 316. In
one embodiment, the default is SGND. Line 334 connects to
the switch 332 at one end and at the other end to line 316. Line
316 on one end includes the CGND (chassis ground) in the
vehicle and at the other end includes CL,_CGND.

[0034] Line 316 includes by-pass line 338 that includes
diode 340 (D12). A controller switch 342 is a type of elec-
tronic switch that is off when the handset device 350 draws
too much power from the VBat of the vehicle and is on to
allow the handset to draw power from the VBat when the
handset is not drawing too much power. The controller switch
342 can be controlled by the CPLD (not shown) within the
VCI. The CPLD also communicates with the current sensing
circuit 318 on electrical node 310 to sense the current being
drawn by the handset. The CPLD uses the current sensing
circuit 318 in conjunction with the controller switch 342 in
order for the system to operate on a duty cycle according to
one embodiment of the invention. Thus, the system monitors
the current being drawn from the vehicle’s battery by the scan
tool and if the current being drawn exceeds a predetermined
amount, such as, for example, 4-6 amps, then the current
monitoring system cuts power to the scan tool so that the scan
tool uses its own battery source. After a predetermined period
of time, the current monitoring system enables power from
the vehicle to the scan tool so that the scan tool’s battery is not
being used at all times. The current monitoring system con-
tinues this monitoring process when the scan tool is con-
nected to the VCI or in other embodiments directly with the
vehicle.

[0035] The many features and advantages of the invention
are apparent from the detailed specification, 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
modifications and variations will readily occur to those
skilled in the art, it is not desired to limit the invention to the
exact construction and operation illustrated and described,
and accordingly, all suitable modifications and equivalents
may be resorted to, falling within the scope of the invention.

What is claimed is:
1. A method of balancing power, the method comprising:
receiving power from one or more of:

an external power source being external from a vehicle
connector interface,

a vehicle, and

an internal power supply of a scan tool connected to a
vehicle communication device connected to a data
link connector of the vehicle,
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the scan tool comprising:
a handset; and
a vehicle connector interface (VCI), and

balancing the received power.

2. The method of claim 1, wherein balancing the power
comprises:

selecting one or more of the most appropriate power

sources for a given situation;

prioritizing the use of power from a power input node in the

scan tool; and

switching to an alternative power source if power at the

power input node is interrupted.

3. The method of claim 2, wherein selecting one or more of
the most appropriate power sources comprises selecting a
power source in good working order.

4. The method of claim 1, wherein the vehicle connector
interface is configured to provide power to one or more of the
vehicle and the handset.

5. The method of claim 4, further comprising:

monitoring a current being drawn from the vehicle by the

scan tool; and

if the current being drawn exceeds a predetermined

amount, cutting power to the scan tool.

6. The method of claim 5, wherein, when the power is cut
to the scan tool, the scan tool is configured to receive power
from the handset.

7. The method of claim 5, further comprising, after a pre-
determined period of time, enabling power to be supplied
from the vehicle to the scan tool.

8. The method of claim 4, wherein, when the power is
received from the external power source, one or more of the
vehicle and the handset are charged.

9. A method of balancing power, the method comprising:

receiving power from one or more of:

an external power source being external from a vehicle
connector interface (VCI),
a vehicle, and
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an internal power supply of a scan tool configured to be
connected to a vehicle communication device config-
ured to be connected to a data link connector of the
vehicle, the scan tool comprising:
a handset; and
a vehicle connector interface, and
balancing the received power received from one or more of
the external power source, the vehicle, and the internal
power supply of the scan tool.

10. The method of claim 9, wherein balancing the power
comprises:

selecting one or more of the most appropriate power

sources for a given situation;

prioritizing the use of power from a power input node in the

scan tool; and

switching to an alternative power source if power at the

power input node is interrupted.

11. The method of claim 10, wherein selecting one or more
of the most appropriate power sources comprises selecting a
power source in good working order.

12. The method of claim 9, wherein the vehicle connector
interface is configured to provide power to one or more of the
vehicle and the handset.

13. The method of claim 12, further comprising:

monitoring a current being drawn from the vehicle by the

scan tool; and

if the current being drawn exceeds a predetermined

amount, cutting power to the scan tool.

14. The method of claim 13, wherein, when the power is cut
to the scan tool, the scan tool receives power from the handset.

15. The method of claim 13, further comprising, after a
predetermined period of time, enabling power to be supplied
from the vehicle to the scan tool.

16. The method of claim 12, wherein, when the power is
received from the external power source, one or more of the
vehicle and the handset are charged.
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