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(57) Abstract: A safety locking system is provided to detect an open fault or a ground fault condition. The safety locking system
includes a central processing unit with an input and an output, and a safety switch electrically connected to the input of the central
processing unit. The input receives a low signal when the safety switch is in an enabled state and a pulsed signal when the safety
switch is in a disabled state. The central processing unit detects an open fault condition when the input receives a high signal for a
time period greater than a threshold time period, and a ground fault condition when the input receives the low signal and the safe-
ty switch operates as if the safety switch is in the disabled state.
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POWER DOOR SAFETY LOCKING SYSTEM

BACKGROUND

[0001] The present disclosure relates generally to a vehicle power door and more
particularly to a power door safety locking system.

[0002] It is known to equip vehicles with one or more sliding doors on one or both
sides to facilitate trouble-free loading and unloading of goods and/or passengers.
Automated mechanisms can be employed to open and close the sliding doors. As
these vehicles are sometimes used to transport children, safety locking
mechanisms, known as child safety locks, have been devised to prevent unwanted
door unlocking and/or opening. A known safety locking mechanism is shorted to
ground when the safety locking mechanism is in the "ON" position and open
circuited when the safety locking mechanism is in the "OFF" position. This
approach, however, is not failsafe. In other words, if there is a ground fault or an
open fault in the safety locking mechanism then undesirable operations with the
sliding door can occur.

- [0003] For example, in the event of an open fault the door functions as if the
safety locking mechanism is disabled regardless if the safety locking mechanism is
in an enabled or disabled position. As a result, the door can open or close via an
“inner handle or a rear switch. Conversely, in the event of a ground short, the door
can be disabled even though the safety locking mechanism appears to be disabled.
“As a consequence, the user is not able to exit the vehicle using either the inner

handle or the rear switch regardless of the position of the safety locking mechanism.

SUMMARY
[0004] In accordance with one aspect, a safety locking system is provided that
includes a central processing unit having an input and an output, the input to receive
a low signal, a high signal, or a pulsed signal osdillating between the low signal and
the high signal, and a safety switch electrically connected to the input of the central
processing unit, the safety switch having an enabled state and a disabled state. The

input receives the low signal when the safety switch is in the enabled state and the
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pulsed signal when the safety switch is in the disabled state. The central processing
unit detects an open fault condition when the input receives the high signal for a time
period greater than a threshold time period, and a ground fault condition when the
input receives the low signal and the safety switch operates as if the safety switch is
in the disabled state.

[0005] In accordance with another aspect, a power door assembly for a vehicle is
provided and includes a power door, a first latch to latch the power door in a closed
position, an inner handle to manually disengage the power door from the first latch,
an inner handle switch activated by the inner handle to electrically disengage the
power door from the first latch, a rear switch to electrically disengage the power door
from the first latch when activated, and a safety locking system. The safety locking
system includes a central processing unit having an input and an output, the input to
receive a low signal, a high signal, or a pulsed signal-oscillating between the low
signal and the high signal, and a safety switch electrically connected to the input of
the central processing unit, the safety switch having an enabled state and a disabled
state. The input receives the low signal when the safety switch is in the enabled
state and the pulsed signal when the safety switch is in the disabled state. The
central processing unit detects an open fault condition when the input receives the
high signal for a time period greater than a threshold time pericd, and a ground fault
condition when the input receives the low signal and the power door moves from the
closed position to an open position when the inner handle switch is activated.

[0006] In accordance with yet another aspect, a method of detecting a fault
condition includes enabling or disabling a safety switch of a safety locking system,
detecting a low signal when the safety switch is enabled or a pulsed signal when the
safety switch is disabled at an input of a central processing unit of the safety locking
system, activating an inner handle switch or a rear switch of a power door assembly,
preventing a power door from moving from a closed position to an open position if
the safety switch is enabled or moving the power door from the closed position to the
open position if the safety switch is disabled, detecting a high signal for a time period

longer than a threshold time period or detecting a low signal at the input of the
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central processing unit and moving the power door from the closed position to the

open position, and detecting a fault condition in the safety locking system.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] FIG. 1is a side view of a vehicle incorporating a power door safety locking
system.
[0008] FIG. 2A is an example embodiment in schematic form of the power door
safety locking system of FIG. 1.
[0009] FIG. 2B is an input state diagram of the example embodiment of FIG. ZA.
[0010] FIG. 2C is a timing diagram of the example embodiment of FIG. 2A.
[0011] FIG. 2D is a ground fault timing diagram of the example embodiment of
FIG. 2A.
[0012] FIG. 2E is a table illustrating the operation of the example embodiment of
FIG. 2A.
[0013] FIG. 3A is another example embodiment in schematic form of the power
door safety locking system of FIG. 1.
[0014] FIG. 3B is an input state diagram of the example embodiment of FIG. 3A.
[0015] FIG. 4 is a flow chart illustrating the operation of an inner handle switch.

[0018] FIG. 5 s a flow chart illustrating the operation of a rear switch.

DETAILED DESCRIPTION
[0017] Referring now'to the drawings, wherein the showings are for purposes of
illustrating one or more embodiments only and not for purposes of limiting the same,
FIG. 1 shows a side profile of a vehicle 100 such as a minivan or cross-over type
vehicle that includes a power door assembly 102 with an electronic control unit
(ECU) 120 and a power door safety locking system (hereinafter "safety locking
system™ 200. It should be noted that the present disclosure can be employed on
any type of vehicle that includes a power operated door having a safety locking
system. Further, the door can be any type of vehicle door, such as but not limited to

a sliding door or a hinged type door. In the embodiment described herein and
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shown in the figures, a sliding door is used for illustrative purposes only and s not
intended to limit the scope of the invention.

[0018] The power door assembly 102 further includes a sliding door 104, a first
(or front) latch 106, a second (or rear) latch 108, an inner handle 110, an inner
handle switch 112, a rear switch 113, a release actuator 114, and a drive unit 116.
The front 106 and rear 108 latches latch the sliding door 104 in a closed position.
When activated, the inner handle 110 disengages a front portion of the sliding door
104 from the front latch 106 and a rear portion of the sliding door 104 from the rear
latch 108 to thereby allow the sliding door to move from the closed position to an
opened position. The sliding door 104 can be opened with the inner handle 110
either manually or automatically via the drive unit 116. Similarly, the sliding door 104
can be closed with the inner handle 110 either manually or automatically via the
drive unit 116. To open the sliding door 104 with the inner handle 110 automatically
via the drive unit 116, the user simply moves the inner handle 112 in a rearward
direction. The motion of the inner handle 112 activates the inner handle switch 112.
The inner handle switch 112 in furn actuates the release actuator 114 via the ECU
120. The release actuator 114 releases the sliding door 104 from both the front
.Iatch 106 and the rear latch 108 to thereby allow the drive unit 116, via the ECU 120,
to open the sliding door 104, see FIG. 4. To close the sliding door 104 with inner
handle 110 via the drive unit 116 the user moves the inner handle 112 in a forward
direction and the sliding door 104 closes in a similar fashion. '

[0019] The rear switch 113 may be located in any location in the second row
seating area. Some locations may include in the B-pillar, on an interior of the sliding
door 110, on a rear portion of a front floor console, on a rear portion of a ceiling
console, etc. When activated, the rear switch 113 actuates the release actuator 114
via the ECU 120. The release actuator 114 releases the sliding door 104 from both
the front latch 106 and the rear latch 108 to thereby allow the drive unit 116, via thé
ECU 120, to open the sliding door 104, see FIG. 5. To close the sliding door 104,
the user activates the rear switch 113, which sends a signal to the ECU 120 to close

the sliding door 104 via the drive unit 116 in a similar fashion.
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[0020] Referring to FIG. 2A, FIG. 2A schematically shows an example
embodiment of the safety locking system 200 in the form of an electrical circuit. The
safety locking system 200 includes, a central processing unit (CPU) 202, a safety
switch 204, a mechanical safety lock 206 (shown in FIG. 1), a pull-up power source
212, and a switching element 218, such as but not limited to a transistor.

[0021] The CPU 202 has an input 208 and an output 210. The input 208, which
is electrically connected to the safety switch 204, is electrically connected to the pull-
up power source 212 via a resistive element 214. The output 210, which is also
electrically connected to the safety switch 204, is electrically connected to the
switching element 2186 via a resistive element 218.

[0022] The safety switch 204 is an electronic component that has an enabled
state and a disabled state. When the safety switch 204 is in the enabled state the
safety switch 204 is electrically connected to ground. In the enabled state because
the safety switch 204 is electrically connected to ground, the pull-up power source
212 is also connected to ground. Thus, the signal seen at the input 208 of the CPU
202 is a low signal thereby confirming that the safety switch 204 is in the enabled
state, see FIG. 2B number 242.

[0023] Referring to the timing diagram in FIG. 2C, during normal operation when
the safety switch 204 is enabled, and either the inner handle switch 112 or the rear
switch 113 is activated prompting the sliding door 104 to open, the ECU 120 will not
activate the release actuator 114. Thus, the sliding door 104 is prevented from
moving, via the drive unit 116, from a closed position to an open position. It should
be noted, however, that the sliding door 104 can be opened manually or opened via.
the drive unit 116 once the sliding door 104 is manually disengaged from the front
106 and rear latch 108.

[0024] When the safety switch 204 is in the disabled state, the safety switch 204
is electrically connected to the output 210 of the CPU 202 via the switching element
216 thereby providing a circuit connection between the input 208 and the output 210
of the CPU 202. The CPU 202 generates an output pulsed signal, which oscillates |
the switching element 216 between an “ON” state and an "OFF” state. When the

switching element is in the "ON" state, the signal seen at the input 208 is "HIGH" due
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to the pull-up power source 212. Conversely, when the switching element is in the
"OFF" state, the signal seen at the input 208 is "LOW" because the pull-up power
source 212 is electrically connected to ground through the switching element 216.
Thus, when the safety switch 204 is in the disabled state, the input 208 of the CPU
202 receives a series of “HIGH/LOW" signals thereby confirming that the safety
switch 204 is in the disabled state, see FIG. 2B number 244.

[0025] Referring to the timing diagram in FIG. 2C, during normal operation when
the safety switch 204 is disabled, and either the inner handle switch 112 or the rear
switch 113 is activated prompting the sliding door 104 to open, the ECU 120
activates the release actuator 114 thereby allowing the drive unit 116 to move the
sliding door 104 from a closed position to an open position (see FIG. 2E), as along
as the mechanical safety lock 206 is in a disengaged state, as described below.
[0026] The mechanical safety lock 206 is a mechanical device that may be
located in the sliding door 104. It should be noted, however, that the mechanical
safety lock 206 can refer to substantially any type of lock that is placed at any
location within the vehicie 100.

[0027] The user manually operates the mechanical safety lock 206 to move the
mechanical safety lock 204 between an engaged state and a disengaged state.
When the mechanical safety lock 206 is engaged, the inner handle 110 is
mechanically decoupled from releasing the front latch 106 and the rear latch 108.
Thus, the sliding door 104 cannot move, either manually or via the drive unit 116,
from a fully closed position or an ajar position to an open position regardless if the
inner handle 110 or rear switch 113 is actuated or regardless of the state of the
safety switch 204, see FIG. 2E. Ajar position means that the sliding door 104 is not
fully closed but is still engaged with the front latch 106 and/or rear latch 108. The
sliding door 104, however, may still move from an open or partially open position to
a closed position. When the mechanical safety lock 206 is in the disengaged state
the sliding door 104 can move, ether manually or via the drive unit 116, from the
closed or ajar position to an open position and vice versa, see FIG. 2E.

[0028] As mentioned above, if a known safety locking mechanism experiences an

open or ground fault then an undesirable operation of the sliding door can occur.
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The safety locking system 200 diéclosed herein ensures proper detection of an open
or ground fault, as will be subsequently described.

[0029] Referring to FIGS. 2A and 2B, an open fault can be detected when an
open circuit condition exists for a period of time longer than a predetermined
threshold time period, For example, as mentioned above, when the safety switch
204 is in the enabled state, the signal seen at the input 208 of the CPU 202 is a low
signal. Further, when the safety switch 204 is in the disabled state, the input 208 of
the CPU 202 receives a series of "HIGH/LOW" signals indicating that the safety
switch 204 is in the disabled state. Thus, in either the enabled or disabled state,
during normal operation, the signal seen at the input 208 of the CPU 202 is either a
low signal or a pulsed signal oscillating between the high signal and the low signal.
When the safety switch 204 is in the enabled state and an open circuit occurs at
points A, C, or D, or when the safety switch 204 is in the disabled state and an open
circuit occurs at points A or B, the signal seen at the input 208 remains high for a
time period that exceeds the threshold time period due to the pull-up power source
212 (FIG. 2B, number 248). Therefore, because the signal remains high for a period
of time that exceeds the threshold time period, the CPU 202 of the safety locking
system 200 determines that an open circuit condition exists. Thus, the driver is
alerted either visually or audibly that an open circuit exists and that the safety switch
204 may not operate properly. |

[0030] In this open fault condition, the safety locking system 200 will operate as if
the safety switch 204 is in the enabled state so as to prevent an inadvertent opening
of the sliding door 104. Thus, the sliding door 104 will not operate if either the inner
handle switch 112 or the rear switch 113 is activated. In other words, the sliding
door 104 will not operate automatically via the drive unit 116. It should be noted,
however, that the sliding door 104 can be opened manually with the inner handle
110. Further, the siiding door 104 can be automatically opened via the drive unit
116 once the sliding door 104 is manually disengaged from the front 106 and rear
Iatch 108 by cycling the inner handle 110 to disengage the sliding door 104 from the
front 106 and rear 108 latch (see FIG. 2E), as along as the mechanical safety lock

206 is in a disengaged state, as described above.
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[0031] Referring to FIGS. 2A, 2B, and 2D, detection of a ground fault in the safety
locking system 200 is more complex than detecting an open fault. This is because
when the safety switch 204 is connected to ground, the safety switch 204 is enabled
thereby disabling the release actuator 114. Thus, the signal seen at the input 208 is
low, see 248 in FIG. 2B, because the pull-up power source 212 is also connected to
ground. Similarly, when a ground fault occurs, the pull-up power source 212 is
grounded due to the fault, and again the signal seen at the input 208 is [ow. This is
important because if the signal at the input 208 is low (via proper enablement of the
safety switch or by a ground fault) the safety switch 204 would normally be enabled,
which would disable the release actuator 114 and prevent the sliding door 104 from
opening if activated. Thus, under a ground fault condition a passenger could be
trapped inside the vehicle when in fact the sliding door 104 should open. The safety
locking system 200, thus, must discern between a proper safety switch 204 enabled
condition and a ground fault condition when either the inner handle switch 112 or the
rear switch 113 is activated.
[0032] In order to detect a ground fault of the safety locking system 200 when the
inner handle switch 112 is activated, the CPU 202 recognizes that the safety switch
204 is enabled and should, therefore, disable the release actuator 114. When the
mechanical safety lock 206 is engaged, as mentioned above, the inner handle 110 is
"mechanically decoupled from releasing the front latch 106 and rear latch
108. Therefore, if the operation of the release actuator 114 is prohibited while the
mechanical safety lock 206 is engaged and operation of the inner handle 110, as
detected by the inner handle switch 112, results in the release of the door 104, then
a ground fault is recognized. The reason that a ground fault is recognized is
because if the safety switch 204 is truly enabled, the mechanical safety lock 206 will
prevent the sliding door 104 from opening.
[0033] It should be noted that under a ground fault condition, if the rear switch
113 is activated the safety switch 204 will default fo the disabled state. Thus, under
a ground fault condition, if the rear switch 113 is activated the sliding door 104 will

not open.
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[0034] Referring to FIG. 3A, FIG. 3A schematically shows another example
embodiment of the safety locking system 200 in the form of a circuit. The circuit
configuration in this embodiment is similar to the embodiment shown in FIG. 2A,
thus, the same reference numbers will be used to identify like components and a
detailed description of such components will be omitted.

[0035] The difference between this embodiment and the embodiment shown in
FIG. 2A is that when the safety switch 204 is in the enabled state, the circuit 200 is
essentially an open circuit. Thus, when the safety switch 204 is in the enabled state
the sighal seen at the input 208 is a high signal due to the pull-up power source 212,
see FIG. 3B number 242. Normal operation of the safety locking system 200 when
the safety switch 204 in the enabled state, however, is identical to the operation
described above and will not be repeated. Further, the configuration of the circuit
200 and normal operation of the safety locking system 200 when the safety switch
204 in the disabled state is identical to the configuration and operation described
above and will not be repeated. ‘
[0036] Another difference between this embodiment and the embodiment shown
in FIG. 2A is that in this embodiment a ground fault is easily detectable, whereas in
the embodiment shown in FIG. 2A an open fault is easily detectable.

[0037] Referring to FIGS. 3A and 3B, a ground fault can be detected when a
short circuit condition (ground fault) exists for a period of time longer than a
predetermined threshold time period. For example, as mentioned above, when the
safety switch 204 is in the enabled state the circuit 200 is an open circuit. As a
result, the signal seen at the input 208 is a high signal due to the pull-up power
source 212. Further, as described above, when the safety switch 204 is in the
disabled state, the input of the CPU 202 receives a series of "HIGH/LOW" signals
indicating that the safety switch is in the disabled state. Thus, in either the enabled
~ or disabled state, during normal operation, the signal seen at the input 208 of the
CPU 202 is either a high signal or a pulsed signal oscillating between the high signal
and the low signal. When the safety switch 204 is in the enabled state and a short
circuit occurs in the circuit at point A, or when the safety switch 204 is in the disabled

state and a short circuit occurs at points A or B, the signal seen at the input 208
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remains low for a time period that exceeds the threshold time because the pull-up
power source 212 is shorted to ground, see FIG. 3B number 248. Therefore,
because the signal remains low for a period of time that exceeds the threshold time
period, the CPU 202 of the safety locking system 200 determines that a short circuit
condition exists. Thus, the driver is alerted either visually and/or audibly that a short
circuit condition exists and the safety switch 204 may not operate properly.

[0038] In this ground fault condition, the safety locking system 200 will operate as
if the safety switch 204 is in the enabled state. Thus, the sliding door 104 will not
operate if either the inner handle switch 112 or the rear switch 113 is activated. In
other words, the sliding door 104 will not operate automatically via the drive unit 116.
It should be noted, however, that the sliding door 104 can be opened manually with
the inner handle110. Further, the sliding door 104 can be electrically opened via the
drive unit 116 once the sliding door 104 is manually disengaged from the front 106
and rear latch 108 by cycling the inner handle 110 to disengage the sliding door 104
from the front 106 and rear 108 latch (see FIG. 2E), as along as the mechanical
safety lock 208 is in a disengaged state, as described above.

[0039]  Still referring to FIGS. 3A and 3B, in this embodiment detection of an open
fault in the safety locking system 200 is more complex than detecting a ground fault.
This is because when the safety switch 204 is open, the safety switch 204 is in the -
enabled state thereby disabling the release actuator 114. Thus, the signal seen at

the input 208 is high, see FIG. 3B number 248, due to the pull-up power source 212.

Similarly, when an open fault occurs, the pull-up power source 212 forces the signal

seen at the input 208 to high. This is important because if the signal at the input 208

is high (via proper enablement of the safety switch or by an open fault) the safety

switch 204 would normally be enabled, which would disable the release actuator 114

and prevent the sliding door 104 from opening if activated. Thus, under an open fault

condition a passenger could be trapped inside the vehicle when in fact the sliding
door 104 should open. The safety locking system 200, thus, must discern between

a proper safety switch 204 enabled condition and an open fault condition when

either the inner handle switch 112 or the rear switch is activated.
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[0040] In order to detect an open fault of the safety switch 204 when the inner
handle switch 112 is activated, the CPU recognizes that the safety switch 204 is
enabled and, therefore, disables the release actuator 114. When the mechanical
safety lock 206 is engaged, as mentioned above, the inner handle 110 is
mechanically decoupled from releasing the front latch 106 and rear latch
108. Therefore, if the operation of the release actuator 114 operation is prohibited
while the mechanical safety lock 206 is engaged and operation of the inner handle
110, as detected by the inner handle switch 112, results in the release of the sliding
door 104, then an open fault is recognized. The reason that an open fault is
recoghized is because if the safety switch 204 is truly enabled, the mechanical
safety lock 206 will prevent the sliding door 104 from opening.

[0041] It should be noted that under an open fault condition, if the rear switch 113
is activated the safety switch 204 will default to the disabled state. Thus, under an
open fault condition, if the rear switch 113 is activated the sliding door will not open.
[0042] It will be appreciated that some or all of the above-disclosed and other
features and functions, or alternatives or varieties thereof, may be desirably
combined into many other different systems or applications. Also that various
presently unforeseen or unanticipated alternatives, modifications, variations or
improvements therein may be subsequently made by those skilled in the art which

are also intended to be encompassed by the following claims.
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CLAIMS:

1. A safety locking system comprising:

a central processing unit having an input and an output, the input to
receive a low signal, a high signal, or a pulsed signal oscillating between the low
signal and the high signal; and

a safety switch electrically connected to the input of the central
processing unit, the safety switch having an enabled state and a disabled state,

wherein the input receives the low signal when the safety switch is in
the enabled state,

wherein the input receives the pulsed signal when the safety switch is
in the disabled state, _

wherein the central processing unit detecfs an open fault condition
when the ‘_input receives the high signal for a time period greater than a threshold
time period, and

wherein the central processing unit detects a ground fault condition
when the input receives the low signal and the safety switch operates as if the safety

switch is in the disabled state.

2. The safety locking system of claim 1 further comprising a switching
element electrically connected to the output of the central processing unit and to the |
safety switch, wherein the output of the central processing unit-generates an output
pulsed signal to oscillate the switching element between an "ON" state and an "OFF"

state.

3. The safety locking system of claim 2 further comprising a power source
electrically connected to the input of the central processing unit and to the safety
switch, wherein when the safety switch is in the enabled state, the safety switch and
the power source are electrically connected to ground, and when the safety switch is
in the disabled state, the safety switch and the power source are electrically

- connected to the switching element.

12
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4. The safety locking system of claim 3 further comprising a mechanical
safety lock, the mechanical safety lock having an engaged state and a disengaged
state, wherein when the mechanical safety lock is in the engaged state, the
mechanical safety lock prevents the operation of the safety switch when the safety

switch is in the disabled state.

5. A power door assembly for a vehicle comprising:

a power door,

a first latch to latch the power door in a closed position;

an inner héndle to manually disengage the first latch;

an inner handle switch activated by the inner handle to electrically
disengage the power door from the first latch;

a rear switch to electrically disengage the power door from the first
latch when activated; and

a safety locking system, the safety locking system inciuding:

a central processing unit having an input and an
output, the input to receive a low signal, a high signal, or a pulsed
signal oscillating between the low signal and the high signal; and

| a safety switch electrically connected to the input
of the central processing unit, the safety switch having an enabled
state and a disabled state,

wherein the input receives the low signal when the
safety switch. is in the enabled state,

wherein the input receives the pulsed signa]lwhen '
the safety switch is in the disabled state,

| wherein the central processing unit detects an
open fault condition when the input receives the high signal for a time
period greater than a threshold time period, and

wheréin the central processing unit detects a

ground fault condition when the input receives the low signal and the

13
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power door moves from the closed position to an open position when

the inner handle switch is activated.

6. The power door assembly of claim 5, wherein when the safety switch is
in the enabled state, the power door is prevented from moving from the closed
position to the open position when the inner handle switch or the rear switch is
activated, and wherein when the safety switch is in the disabled state, the power
door is permitted to move from the closed position to the open position when the

inner handle switch or the rear switch is activated.

7. The power door assembly of claim 6 further comprising a release
actuator to release the first latch when the inner handle switch or the rear switch is

activated.

8. The power door assembly of claim 7 further comprising a drive unit to
electrically open or close the power door when activated by the inner handle switch

or the rear switch.

9. The power door assembly of claim 5, wherein the safety locking
system further includes a switching element electrically connected to the output of
the central processing unit and to the safety switch, wherein the output of the central
processing unit generates an output pulsed signal to oscillate the switching element

between an "ON" state and an "OFF" state.

10. The power door assembly 6f claim 9, wherein the safety locking
system further includes a power source electrically connected to the input of the
central processing unit and to the safety switch, and wherein when the safety switch
is in the enabled state, the safety switch and the power source are electrically
connected to ground and when the safety switch is in the disabled state the safety

switch and the power source are electrically connected to the switching element.
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11.  The power door assembly of claim 10, wherein the safety locking
system further includes a mechanical safety lock, the mechanical safety lock having
an engaged state and a disengaged state, wherein when the mechanical safety lock
is in the engaged state, the mechanical safety lock decouples the inner handle from
releasing the first latch to thereby prevent the opening of the power door when the

safety switch in the disabled state.

12.  The power door assembly of claim 11 further comprising a second
latch, wherein the power door is a sliding door, and wherein the first latch is a front
latch to latch a front portion of the sliding door and the second latch is a rear latch to

latch a rear portion of the sliding door.

13. A method of detecting a fault condition comprising:

enabling or disabling a safety switch of a safety locking system:;

detecting a low signal when the safety switch is enabled or a pulsed
signal when the safety switch is disabled at an input of a central processing unit of
the safety locking system;

activating an inner handle switch or a rear switch of a power door
assembly;

preventing a power door from moving from a closed position to an
open position if the safety switch is enabled or moving the power door from the
closed position to the open position if the safety switch is disabled:;

detecting a high signal for a time period longer than a threshold time
period or detecting a low signal at the input of the central processing unit and
moving the power door from the closed position to the open position; and

detecting a fault condition in the safety locking system.

14. The method of claim 13, wherein detecting a fault condition in the

safety locking system comprises:
detecting an open fault when the high signal is detected for the time

period longer than the threshold time period; and
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detecting a ground fault when the low signal is detected and the power

door moves from the closed position to the open position.

15.  The method of claim 14, wherein prior to detecting the pulsed signal
when the safety switch is disabled at the input of the central processing unit of the
safety locking system, the method further comprises:

generating a pulsed output at an output of the central processing unit;
and

switching a switching element of the safety locking system between an
"ON" state and an "OFF" state to generate the pulsed signal detected at the input of
the central processing unit, '

wherein the pulsed signal oscillates between the low signal and the

high signal.

16. The method of claim 15, wherein after activating the inner handle
switch or the rear switch of the power door assembly, the method further comprises
activating a release actuator of the power door assembly to release a first latch of
the power door assembly when the safety switch is disabled to move the power door

from the closed position to the open position.

17.  The method of claim 16, wherein prior to moving the power door from
the closed position to the open position if the safety switch is disabled, the method

further comprises activating a drive unit of the power door assembly.

18. The method of claim 17, wherein the power door is a sliding door and
wherein activating the release actuator of the power door assembly to release the
first latch of the power door assembly when the safety switch is disabled to move the
power door from the closed position to the open position comprises:

releasing the first latch to release a front portion of the sliding door;

and

16
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releasing a second latch of the power door assembly to release a rear

portion of the sliding door.

19.  The method of claim 18, wherein prior to activating an inner handle
switch, the method further comprises rotating an inner handle of the power door

assembly in a rearward direction.
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