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Definitions

Accelerator Position Sensor (APS)—The sensor portion of the physical device used to convert the
accelerator position into an electrical signal.

Diagnostic Ranges—The ranges of APS outputs between the maximum allowable output span during normal
operation and the APS output values specified as an indication of an absolute fault condition. APS outputs in
the diagnostic ranges may be used by the controller(s) as an out-of-range indication, but do not necessarily
indicate an absolute fault.

Duty Cycle—The ratio of signal time high to signal period (see Figure 1).
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Treadle—The lever operated by the foot.

the APS device

Idle Validation Signal (IVS)—A signal generated by the accelerator pedal assembly to indicate that the

assembly is

in the idle position.
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FIGURE 1—RULSE WIDTH MODULATED SIGNAL WAVEFORM
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FIGURE 3—QUTPUT SMOOTHNESS DEFINITION

bn Shift Point Transition ‘Signal—The electrical signal used by an automatic
shift points at low throttle and higher shift points at increased throttle positions.

Signal—The electrical signal used by an automatic transmission to raise the shift
brformance at-full throttle.

Interface—The following specifications are for an accelerator pedal to accelerato
t is\intended to allow the design of sensors that are interchangeable for dif

TION

transmission to

points to provide

I position sensor
erent electronic

applications

The driveshaft configuration and APS mounting pattern are the critical areas for

commonality.

Figure 4 outlines the mounting pattern and driveshaft orientation.

Figure 5 outlines the APS mechanical interface in the area around the APS driveshaft. Figure 5 is a view from
section A-A of Figure 4.

Overall drift of the minimum accelerator pedal position driveshaft to be £3 degrees over the operating life of the
accelerator pedal.

Overall drift of the maximum accelerator pedal position driveshaft to be +3 degrees over the operating life of
the accelerator pedal.
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FIGURE,5*=APS MOUNTING SPECIFICATIONS SECTION A-A

Due to variafions in actualipedal designs and applications, sources of auxiliary signals, as defiped in Section 8,
may utilize, but are naotréquired to utilize, this APS-to-pedal mechanical interface.

If the APS has ar’eptional cutaway driveshaft receptacle as illustrated in Figure 6, then the APS must not
contain an iptegral IVS. In this case, if the IVS is required, it must be located and operated [ndependently of
the APS.

The APS shall contain an internal source of energy capable of returning the internal portions of the APS to the
end of travel nearest the idle state. It is not intended that the APS be capable of returning the entire
accelerator pedal assembly to an idle condition. The accelerator pedal assembly is expected to accomplish
return of the treadle through other sources of energy.

Electrical Interface—Any one electrical output signal of the accelerator pedal assembly is intended to be used
by only one recipient device (i.e., electronic engine control only, or electronic transmission control only). If
multiple devices require a reliable signal from the APS, then some manner of isolation and buffering of the APS
signal should be provided to each device, to prevent the loss of the APS signal if a fault occurred in only one
subsystem.
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FIGURE 6—OPTIONAL SENSOR CUTOUT

electrical interfaces are defined. Either Option A, an analog ratiometric signg
odulated (PWM) electronic interface can be used. The two options are presen

| or Option B, a
ed and both are

d’in the industry today. An APS is not expected to provide both Option A and

signals, nor is

the recipient device expected to be compatible with both.

Option B output

Analog Ratiometric Electronic Interface (Option A)—The following specifications shall apply when an
analog ratiometric electronic interface is used in the APS.

Supply Voltage—5.0 V DC £ 0.50 V DC

Supply Current—20 mA maximum
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6.3 Output Range—See Figure 7.

6.4

6.5

6.6

6.7

a. Span=67.5% * 7.5% of supply voltage
b. Minimum APS Position = 15% + 5% of supply voltage
c. Maximum APS Position = 77.5% * 7.5% of supply voltage
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Y |0} Zo——— TOTAL APS TRAVEL ———
= B ' DIAGNOSTIC RANGE < (0%
: | FAULT RANGE .< 5Z
CQE O MINIMUM ARS POSITION MAX IMUM APS PCEITICON
ACCEL_ERATOR PEDARL POSITION
FIGURE"7—ANALOG RATIOMETRIC OUTPUT TRANSFER FUNCTION
Diagnostic Range~See Figure 7.
a. LowerRange=tessthamrio9tofsupply-voltage

b. Upper Range = Greater than 85% of supply voltage
Fault Range—See Figure 7.

a. Lower Range = Less than 5% of supply voltage
b. Upper Range = Greater than 90% of supply voltage

Output Smoothness—0.5% of full scale output for any 2% interval of total travel over the output range (See
Figure 3).

Output Linearity—+5% of full scale output over the output range.
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6.8 Output Current—The output transfer function defined in Figure 7 is to be valid under an electrical test load of

47 kW= 5%.

(See Figure 8).

o +V supply

6.9 Output Hys
when meast
pedal positig

(0]
QUTPUT
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DEVICE | | -
TEST POINTS
() 47K Ohm * 5%

—o

o —V supply

APS is not ipcluded.

6.10 Open Circu
the test poin
within a ma
reading at a

Kimum, time of 1.0 s.

FIGURE 8—RATIOMETRIC APS OUTPUT TEST CIRCUIT

eresis—The sensing device must not exhibit output hysteresis greater than 2% o
red at mid-travel. Output-hysteresis is measured at the direct mechanical input t
n sensing element/Hysteresis of the linkages between the treadle and the sensir]

t Responsé*~An open circuit of any lead to the APS shall result in a signal as 1
ts (47 kW.+)5% test lead as per Figure 8) within a specified fault range as showr

The signal shall transit from a specified fault range sign

Ny ARS position in less than 0.1 s (signal slew rate only) upon return to a normal d

full scale output
b the accelerator
g element of the

heasured across
in Figure 7 and
pl to the correct
peration.

6.11 Short Circuit Response—A short circuit between any two leads of the APS shall result in a signal as
measured across the test points (47 kW + 5% load as per Figure 8) within a specified fault range as shown in
Figure 7 and within a maximum time of 1.0 s. The signal shall transit from a specified fault range signal to the
correct reading at any APS position in less than 0.1 s (signal slew rate only) upon return to a normal operation.

7. Pulse Width Modulated (PWM) Electronic Interface (Option B)—The following specifications shall apply
when a pulse width modulated electronic interface, Figure 1, is used in the APS.

7.1 Supply Voltage—Positive battery voltage, 12 V DC or 24 V DC nominal, regulated 8 V DC + 0.4 V DC, or
regulated 5V DC £+ 0.25 V DC.

7.2 Supply Current—100 V DC maximum.

-10-
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7.3

7.4

7.5

7.6

7.7

Output Range—See Figure 9.

Minimum APS Position = 6% duty cycle

imum APS Position = 94% duty cycle

Minimum Accelerator Assembly Position = 16% * 6% duty cycle

a
b. Max
c
d

Max

imum Accelerator Assembly Position = 82.5% + 7.5% duty cycle

Fault Range—See Figure 9.

a. Lower Range = Less than 5% duty cycle
b. Upper Range = Greater than 95% duty cycle

Output Smd
Figure 3).

Output Ling
Output Frec

a. Mini
b. Max

othness—0.5% of full scale output for any 2% interval of total travel over the 0|I1tput range (See

arity—=5% of full scale output over the output range.
uency

mum = 200 Hz
imum = 1100 Hz

-11-
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7.8

7.9

7.10

7.11

7.12

8.1

8.2

8.2.1

8.2.2

8.2.3

8.24

8.2.5

Output Current—The output transfer function as defined in Figure 9 is to be valid under an electrical test load
impedance of 47 kW 5% and 0.001 nf capacitance. Figure 10 for test schematic. The output voltage across
the test points high shall be greater than 3.8 V while sourcing a minimum 8.0 mA current. The output voltage

low shall be

less than 1.0 V while sinking a maximum 10 mA current.

Output Waveform—The pulse width modulated signal shall have the wave shape shown in Figure 1 while
connected to the electrical test load impedance as shown in Figure 10.

Output Hysteresis—The sensing device must not exhibit output hysteresis greater than 2% of full scale output
when measured at mid-travel. Output hysteresis is measured at the direct mechanical input to the accelerator
pedal position sensing element. Hysteresis of the linkages between the treadle and the sensing element of the

APS are not
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Figure 9 ang
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If an auxiliary digital state change d
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Single mechanical package, ora separate package as required by the application
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nge signal to the
ormal operation.

in a signal as
a specified fault
a specified fault
y) upon return to

nsition," and/or
evice is used, it

hal such that the

nal(s) are not derived from the APS output signal. The auxiliary signal source(s) and APS may be

point between 3
pmain in the low

RoOP—The conducting state voltage drop shall be less than 1.2 V when conducling between 1.0

CURRENT

Ad ! " i — I [ T I 1 " EW-V-Nr_ A
EARAGE=—INUTICUTTUULLTTY Stalc CUITTTIU TSaRaAyC Slidall DT 1C55 Uidll LUU.U TTR

potential of battery voltage.
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SIGNAL OuTPUTS—The IVS shall have complimentary outputs as illustrated in Figure 11, or any functional
equivalent.

STATE CHANGE—The device shall establish a stable state in less than 50 ms after the indication of a state

change fo

r an individual signal output.
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FIGURE 10—PWM APSOUTPUT TEST CIRCUIT
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