REPORT NUMBER 124-GTL-07-006

SAFETY COMPLIANCE TESTING FOR
FMVSS 124
ACCELERATOR CONTROL SYSTEMS

TOYOTA MOTOR MANUFACTURING CALIFORNIA INC.
2007 TOYOTA TACOMA, TRUCK
NHTSA NO. C75116

GENERAL TESTING LABORATORIES, INC.
1623 LEEDSTOWN ROAD
COLONIAL BEACH, VIRGINIA 22443

NOVEMBER 23, 2007

FINAL REPORT

PREPARED FOR

U. S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
ENFORCEMENT
OFFICE OF VEHICLE SAFETY COMPLIANCE
1200 NEW JERSEY AVE, SE
WASHINGTON, D.C. 20590



This publication is distributed by the U.S. Department of Transportation, National
Highway Traffic Safety Administration, in the interest of information exchange. The
opinions, findings and conclusions expressed in this publication are those of the
author(s) and not necessarily those of the Department of Transportation or the National
Highway Traffic Safety Administration. The United States Government assumes no
liability for its contents or use thereof. If trade or manufacturers' names or products are
mentioned, it is only because they are considered essential to the object of the
publication and should not be construed as an endorsement. The United States
Government does not endorse products or manufacturers.

Prepared By:

Approved By: X%ﬂ
e

Approval Date: i |AA07]

FINAL REPORT ACGEPTAN

Accepted By:

=5
~N
Al
o
=

14
Acceptance Date: l




Technical Report Documentation Page

1. Report No. 2. Government Accession No.
124-GTL-07-006

3. Recipient’s Catalog No.

4. Title and Subtitle

Final Report of FMVSS 124 Compliance Testing of
2007 TOYOTA TACOMA, TRUCK

NHTSA No. C75116

5. Report Date
November 23, 2007

6. Performing Organ. Code
GTL

7. Author(s)
Grant Farrand, Project Engineer
Debbie Messick, Project Manager

8. Performing Organ. Rep#
GTL-DOT-07-124-006

9. Performing Organization Name and Address
General Testing Laboratories, Inc.
1623 Leedstown Road
Colonial Beach, Va 22443

10. Work Unit No. (TRAIS)

11. Contract or Grant No.
DTNH22-06-C-00032

12. Sponsoring Agency Name and Address
U.S. Department of Transportation

National Highway Traffic Safety Administration
Enforcement

Office of Vehicle Safety Compliance (NVS-220)
1200 New Jersey Ave., S.E.

Washington, DC 20590

13. Type of Report and Period
Covered

Final Test Report

October 29-30, 2007

14. Sponsoring Agency Code
NVS-220

15. Supplementary Notes

16. Abstract

Compliance tests were conducted on the subject 2007 Toyota Tacoma Truck in accordance with
the specifications of the Office of Vehicle Safety Compliance Test Procedure No. TP-124-06 for

the determination of FMVSS 124 compliance.

Test failures identified were as follows: None

17. Key Words 18. Distribution Statement

Compliance Testing Copies of this report are available from NHTSA
Safety Engineering Technical Information Services (TIS)

FMVSS 124 NPO-411

1200 New Jersey Ave., S.E.
Washington, DC 20590
Email: tis@dot.gov

Fax: 202-493-2833

19. Security Classif. (of this report) | 21. No. of Pages
UNCLASSIFIED 92

22. Price

20. Security Classif. (of this page)
UNCLASSIFIED

Form DOT F 1700.7 (8-72)




TABLE OF CONTENTS

SECTION PAGE
1 Purpose of Compliance Test 1
2 Test Procedure and Discussion of Results 2
3 Compliance Test Data 4
4 Test Equipment List and Calibration Information 10
5 Photographs 11

5.1  Front View of Vehicle

5.2 Left Side View of Vehicle

5.3 Right Side View of Vehicle

5.4  Close-Up View of Vehicle’s Certification Label
5.5 Close-Up View of Vehicle Placard

5.6  Throttle Body and Throttle Position Sensor
5.7  Throttle Position Sensor Wire Connector

5.8  Accelerator Pedal Assembly

5.9 Accelerator Pedal Sensor

5.10 Accelerator Pedal Sensor with Springs #1 & #2
5.11 Close-Up View Accelerator Pedal Sensor
5.12 Accelerator Pedal Sensor Disassembly

5.13 Test Set-Up with Data Recording

5.14 Test Set-Up to Accelerator Pedal Sensor
5.15 Test Set-Up for Wire Connections

5.16 Test Set-Up to Throttle Position Sensor

6 Plots 28

7 Manufacturer’'s Drawings 67



SECTION 1
PURPOSE OF COMPLIANCE TEST

FMVSS 124 specifies requirements for the return of a vehicle’s throttle to the idle position
when the driver removes the actuating force from the accelerator control, or in the event of a
severance or disconnection in the accelerator control system. The purpose of FMVSS 124 is
to reduce the number of deaths and injuries resulting from engine overspeed caused by
malfunctions in the accelerator control system. This standard applies to passenger cars,

multipurpose passenger vehicles (MPV’s), trucks and buses.



SECTION 2
TEST PROCEDURES AND DISCUSSION OF RESULTS
Compliance testing was conducted on a 2007 Toyota Tacoma Truck, NHTSA No. C75201 in
accordance with the National Highway Traffic Safety Administration (NHTSA) Laboratory

Procedure TP-124-06.

The vehicle is equipped with an electronic throttle control system with an Accelerator Pedal
Position Senson (APS), a Throttle Plate Position Sensor (TPS), an Electronic control Module

(ECM) and an Air Throttle Plate Actuator Motor.

Output from the vehicle throttle position sensor on the air throttle plate shaft was used to
measure throttle position and data was recorded at 100 HZ with GTL’ s data acquisition
system. Testing was conducted to simulate the normal removal of the driver’s foot from the
accelerator pedal. This was performed by depressing the accelerator with a gloved hand
which incorporated an electrical contact strip in the depressing forefinger. The accelerator was
depressed to the required amount and then the forefinger was quickly removed from the pedal,
releasing the accelerator and activating the contact strip for time zero. Failures (excluding
spring disconnect) were induced simultaneously with release of the accelerator pedal. Testing
was performed with the vehicle in park and the engine running. Return to idle times were
determined for four throttle plate positions (25%, 50%, 75% and 100%) with the accelerator
control system complete and with each of the two APS return springs in the accelerator pedal
assembly independently disconnected. Disconnection of the throttle body return spring was

not possible due to the unit being sealed and not serviceable. With each of the wires to the
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APS and throttle plate position sensor disconnected and shorted to ground, return to idle times

were determined at the worst case condition — wide open throttle (100%).

SECTION 2 (Continued)

In addition, tests were conducted with the APS and TPS connectors disconnected.

A number of induced failures resulted in the throttle plate return to or below the idle state then
shifting to a Limp-Home mode position which allows the vehicle to be removed from the

roadway.

This testing was performed at mid ambient temperature of 10° C to 46° C, in accordance with

the NHTSA Test Procedure TP-124-06.



SECTION 3
COMPLIANCE TEST DATA

Test data for this test can be found on the following pages. Photographs are found in Section

5 and Test Plots are found in Section 6.



DATA SHEET 1
VEHICLE DESCRIPTION

VEHICLE MY/MAKE/MODEL/BODY STYLE:__ 2007 TOYOTA TACOMA TRUCK

VEHICLE NHTSA NO.: C75116

VEHICLE VIN: STETUG2NX77468387

DATE OF TEST: OCTOBER 29-30, 2007

TEST LAB:__GENERAL TESTING LABORATORIES

VEHICLE ENGINE TYPE:_GAS GVWR: 2381 KG

VEHICLE ENGINE SIZE:___4.0L V6
VEHICLE ACCEL. CONTROL SYSTEM (ACS) (Air or Fuel Throttled):____AIR

MAX. BHP ENGINE SPEED:_236 HP
MFR. IDLE RPM:___ 700 RPM
FUEL METERING DEVICE (Carburetor, fuel injection, etc):__ FUEL INJECTION

REMARKS: Engine idle RPM when cold 60°F ambient, is 1500 to 1600 RPM and requires 7 to
8 pound force on the brake pedal to hold vehicle stationary on a level surface.

At operating temperature, vehicle idles at 700 RPM with 5 to 6 pound force required to hold
vehicle stationary on a level surface.

Engine Limp Home Mode is approximately 1000 RPM idle at 23% throttle opening and limited
throttle use.

RECORDED BY:_G. FARRAND DATE: 10/29/07

APPROVED BY:__D. MESSICK




DATA SHEET 2
NORMAL OPERATION TEST
(fully operational system)

VEHICLE MY/MAKE/MODEL/BODY STYLE:__ 2007 TOYOTA TACOMA TRUCK

VEHICLE NHTSA NO.: C75116
DATE OF TEST: OCTOBER 30, 2007
Check one:
Mid Temp. Test: X Low Temp. Test:____ High Temp. Test:___
SYSTEM CONDITION: COMPLETE (no modifications) Normal Operation
GTL ACCELERATOR THROTTLE | RPM TEMPERATURE (°C) THROTTLE | RETURN | PASS/
# POSITION POSITION POSITION | TIMETO | FAIL
% WIDE OPEN SENSOR ENGINE AMBIENT SENSOR IDLE
THROTTLE READING COOLANT READING @ | (Msec)
(WOT) IDLE
(BASELINE)
5898 | 25% 24% 700 82 20 18% 110 P
5899 | 50% 51% 700 82 20 18% 210 P
5900 | 75% 87% 700 82 20 18% 250 P
5901 | 100% 100% 700 82 20 18% 240 P

RETURN TIME REQUIREMENTS:

1 second (1000 ms) for vehicles less than 4536 kg.
2 seconds (2000 ms) for vehicles more than 4536 kg.
3 seconds (3000 ms) for vehicles exposed to -18° C or less

PASS X FAIL
REMARKS:
RECORDED BY:_G. FARRAND DATE: 10/30/07

APPROVED BY:__D. MESSICK




VEHICLE MY/MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

DATE OF TEST:
Check one:

Mid Temp. Test:

DATA SHEET 3 (1 of 2)
FAIL-SAFE OPERATION

DISCONNECTION

2007 TOYOTA TACOMA TRUCK

C75116

OCTOBER 30, 2007

X

Low Temp. Test:____

High Temp. Test:___

SYSTEM CONDITION: #1 SPRING DISCONNECTED IN APS

GTL ACCELERATOR THROTTLE | RPM TEMPERATURE (°C) THROTTLE | RETURN | PASS/
# POSITION POSITION POSITION | TIMETO | FAIL
% WIDE OPEN SENSOR ENGINE AMBIENT SENSOR IDLE
THROTTLE READING COOLANT READING @ | (Msec)
(WOT) IDLE
(BASELINE)
5902 | 25% 31% 700 82 24 18% 150 P
5903 | 50% 53% 700 82 24 18% 180 P
5904 | 75% 95% 700 82 24 18% 250 P
5905 | 100% 100% 700 82 24 18% 300 P
RETURN TIME REQUIREMENTS:
1 second (1000 ms) for vehicles less than 4536 kg.
2 seconds (2000 ms) for vehicles more than 4536 kg.
3 seconds (3000 ms) for vehicles exposed to -18° C or less
PASS X FAIL
REMARKS: APS INNER SPRING REMOVED
RECORDED BY:_G. FARRAND DATE: 10/30/07

APPROVED BY:__D. MESSICK




VEHICLE MY/MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

DATE OF TEST:
Check one:

Mid Temp. Test:

DATA SHEET 3 (2 of 2)
FAIL-SAFE OPERATION

DISCONNECTION

2007 TOYOTA TACOMA TRUCK

C75116

OCTOBER 30, 2007

X

Low Temp. Test:____

High Temp. Test:___

SYSTEM CONDITION: #2 SPRING DISCONNECTED IN APS

GTL ACCELERATOR THROTTLE | RPM TEMPERATURE (°C) THROTTLE | RETURN | PASS/
# POSITION POSITION POSITION | TIMETO | FAIL
% WIDE OPEN SENSOR ENGINE AMBIENT SENSOR IDLE
THROTTLE READING COOLANT READING @ | (Msec)
(WOT) IDLE
(BASELINE)
5906 | 25% 31% 700 82 24 18% 130 P
5907 | 50% 53% 700 82 24 18% 160 P
5908 | 75% 76% 700 82 24 18% 190 P
5909 | 100% 100% 700 82 24 18% 180 P
RETURN TIME REQUIREMENTS:
1 second (1000 ms) for vehicles less than 4536 kg.
2 seconds (2000 ms) for vehicles more than 4536 kg.
3 seconds (3000 ms) for vehicles exposed to -18° C or less
PASS X FAIL
REMARKS: APS OUTER SPRING
RECORDED BY:_G. FARRAND DATE: 10/30/07

APPROVED BY:__D. MESSICK




VEHICLE MY/MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

DATE OF TEST:

DATA SHEET 4
FMVSS 124

2007 TOYOTA TACOMA TRUCK

Cr75116

OCTOBER 30, 2007

GTL | CONNECTOR WIRE/PIN FAULT ENGINE % THROTTLE/ PASS/FAIL/NOTES
# DESCRIPTION CONDITION TEMP. RETURN TIME (MS)
°C

5910 APS #1/Red/Yellow OPEN 82 100/180 P

Stripe
5911 APS #2/Green/Black OPEN 82 100/210 P/Limp Home

Stripe
5912 APS #3/Red OPEN 82 100/260 P
5913 APS #4/Grey/Black OPEN 82 100/220 P

Stripe
5914 APS #5/Red/Black OPEN 82 100/240 P/Limp Home

Stripe
5915 APS #6/Blue/White OPEN 82 100/250 P

Stripe
5916 APS #1/Red/Yellow SHORT 82 100/230 P

Stripe
5917 APS #2/Green/Black SHORT 82 100/260 P

Stripe
5918 APS #3/Red SHORT 82 100/240 P
5919 APS #4/Grey/Black SHORT 82 100/250 P

Stripe
5920 APS #5/Red/Black SHORT 82 100/230 P

Stripe
5921 APS #6/Blue/White SHORT 82 100/210 P

Stripe
5922 APS CONNECTOR DISCONNECT 82 100/20 P/Engine Stopped
5923 TPS #7/Blue OPEN 82 100/250 P/Limp Home
5924 TPS #8/Pink OPEN 82 100/230 P/Limp Home
5925 TPS #9/White/Black OPEN 82 100/20 P/Limp Home
5926 TPS #10/Green/White OPEN 82 100/130 P/Limp Home
5927 TPS #11/Blue OPEN 82 100/70 P/Limp Home
5928 TPS #12/Green/Black OPEN 82 100/20 P/Limp Home
5929 TPS #7/Blue SHORT 82 100/190 P/Limp Home
5930 TPS #8/Pink SHORT 82 100/400 P/Engine Stopped
5931 TPS #9/White/Black SHORT 82 100/240 P
5932 TPS #10/Green/White SHORT 82 100/190 P/Limp Home
5933 TPS #11/Blue SHORT 82 100/20 P/Engine Stopped
5934 TPS #12/Green/Black SHORT 82 100/30 P/Limp Home
5935 TPS CONNECTOR OPEN 82 Engine Stopped P/Engine Stopped*

REMARKS: *Engine stopped immediately and the throttle slowly came to the closed position.

RECORDED BY:_G. FARRAND

APPROVED BY:__D. MESSICK

DATE:

10/30/07




TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

SECTION 4

10

EQUIPMENT DESCRIPTION MODEL/ CAL. DATE | NEXT CAL.
SERIAL NO. DATE
CONTINUOUS OMEGA CT485 06/07 06/08
RECORDER
ENGINE GTL COMPUTER CpPU1 BEFORE BEFORE
RECORDING USE USE
ENGINE MONARCH 1444664 08/07 08/08
RECORDING
SOFTWARE GTL N/A BEFORE BEFORE
USE USE
CHAMBER GTL N/A N/A N/A
EXHAUST DUCT GTL N/A N/A N/A
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SECTION 5
PHOTOGRAPHS
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NHTSA NO. C75116
FMVSS NO. 124
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" FIGURE 5.1
FRONT VIEW OF VEHICLE
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2007 TOYOTA TACOMA
NHTSA NO. C75116
FMVSS NO. 124

FIGURE 5.2
LEFT SIDE VIEW OF VEHICLE
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2007 TOYOTA TACOMA FIGURE 5.3
NHTSA NO. C75116 RIGHT SIDE VIEW OF VEHICLE

FMVSS NO. 124
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MFD. BY: TOYOTA MOTOR MANUFACTURING CALIFORNIA INC.
DATE 08 » 07 GVWR:2381 KG( 5250 LBS)
GAWR:FR.1249 KG (2755 LBS) WITH P265/70R16 TIRES
16X7JJ  RIMS AT 200 KPA (29 PSI) COLD.
RR.1410 KG (3110 LBS) WITH P265-70R16 TIRES
16X7JJ RIMS AT 220 KPA (32 PSI) COLD.

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR

VEHICLE SAFETY AND THEFT P
EFFECT ON THE DAY REVENTION STANDARDS IN

E OF MANUF
STETUB2NX72468387 L CRADKA OWN ABOVE.

RO

NO. 289

Cs

|

e

FIGURE 5.4
a(l)-lo'l?s-l;b\ol\\l(g Té?é?lcé) A CLOSE-UP VIEW OF VEHICLE CERTIFICATION LABEL
FMVSS NO. 124
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G INFORMATION
\DDITIONAL INFORMATION

A CHARGE DU VEHICULE

U Ll ML
E PLUS AMPLES RENSEIGNEMENTS

NG CAPACITY TOTAL FRONT REAR
:'l'ﬂf DE PLACES TOTAL 4  AVANT 2 ARRIERE 2

ts and cargo should never exceed 590 KG OR 1300 LBS
y ﬂ’gudv:h.l‘ 2lg£c¢:'cc:|l:&nel baga eg ne doit jamais depasser 590 KG OR 1300 LBS

TIRE ORIGINAL TIRE SIZE |COLD TIRE INFLATION PRESSURE
PNEUS DIMENSIONS DES PNEUS D'ORIGINE]  PRESSION DE GONFLAGE A FROID

FRONT/AVANT P265/70R16 29 PSI, 200 kPa
REAR/ARRIERE P265/70R16 32 PSI, 220 kPa

SPARE/SECOURS P265/70R16 SEE ABOVE/VOIR Cl-DESSUS

2007 TOYOTA TACOMA FIGURE 5.-5-

NHTSA NO. C75116 CLOSE-UP VIEW OF VEHICLE PLACARD
FMVSS NO. 124
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2007 TOYOTA TACOMA | FIGURE 5.6
NHTSA NO. C75116 THROTTLE BODY AND THROTTLE POSITION SENSOR
FMVSS NO. 124




2007 TOYOTA TACOMA S FIGURE 5.7
NHTSA NO. C75116 THROTTLE POSITION SENSOR WIRE CONNECTOR
FMVSS NO. 124




2007 TOYOTA TACOMA o o FIGURE 5.8
NHTSA NO. C75116 ACCELERATOR PEDAL ASSEMBLY
FMVSS NO. 124




2007 TOYOTA TACOMA
NHTSA NO. C75116
FMVSS NO. 124

FIGURE 5.9
ACCELERATOR PEDAL SENSOR
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2007 TOYOTA TACOMA

NHTSA NO. C75116
FMVSS NO. 124

FIGURE 5.10
ACCELERATOR PEDAL SENSOR WITH SPRINGS #1 & #2
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2007 TOYOTA TACOMA
NHTSA NO. C75116
FMVSS NO. 124

" FIGURE 5.11
ACCELERATOR PEDAL SENSOR CLOSE-UP VIEW
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2007 TOYOTA TACOMA
NHTSA NO. C75116
FMVSS NO. 124

FIGURE 5.12
ACCELERATOR PEDAL SENSOR DISASSEMBLY

23

23



24

2007 TOYOTA TACOMA

FIGURE 5.13
NHTSA NO. C75116 TEST SET-UP WITH DATA RECORDING
FMVSS NO. 124
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2007 TOYOTA TACOMA FIGURE 5.14
NHTSA NO. C75116 TEST SET-UP TO ACCELERATOR PEDAL SENSOR
FMVSS NO. 124




2007 TOYOTA TACOMA FIGURE 5.15
NHTSA NO. C75116 TEST SET-UP FOR WIRE CONNECTIONS
FMVSS NO. 124
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2007 TOYOTA TACOMA
NHTSA NO. C75116
FMVSS NO. 124

FIGURE 5.16
TEST SET-UP TO THROTTLE POSITION SENSOR




SECTION 6
PLOTS
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SECTION 7
MANUFACTURER’S DRAWINGS
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Attachment 2
Page 1 of 3
FORM 12
10/24/2003

VEHICLE INFORMATION/TEST SPECIFICATIONS
FMVSS 124 - Accelerator Control Systems

Requested Information:

1.) A sketch of the driver operated accelerator control s ystem (ACS) starting from the accelerator
pedal up to and including the fuel metering device (carburetor, fuel injectors, fuel distributor, or
fuel injection pump).

Response 1.
The 2007 Toyota Tacoma has four ACSs: ACS with 2TR-FE engine and cruise control, ACS with

2TR-FE engine without cruise control, ACS with 1GR-FE engine and cruise control and ACS with
IGR-FE engine without cruise control. The driver operated ACS consists of the accelerator pedal,
throttle body and cruise control. If the engine is the same, the accelerator pedal and the throttle
body for ACS with cruise control and ACS without cruise control are the same. The sketches of
the ACS are provided as Attachment 3. In addition, a sketch of the fuel system is provided as
Attachment 4.

2.) For Normal ACS operation, the method utilized to determine the engine idle state (air throttle
plate position, fuel delivery rate, other).

Response 2.
For Normal ACS operation, the method utilized to determine the engine idle state is the Throttle

Valve Position. A sketch of the Throttle Valve is provided as drawing (B) in Attachment 5.

3.) For Fail-Safe operation of the ACS (disconnection or severance), the method utilized to
determine return of engine power to the idle state (air throttle plate position, fuel delivery rate,
air intake, engine rpm, other)

Response 3.
For Fail-Safe operation of the ACS (disconnection or severance), the method utilized to determine

return of engine power to the idle state is the throttle body return spring and throttle control motor,
shown as drawing (D) in Attachment 5.
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Attachment 2
Page 2 of 3

4.) Is the vehicle ACS equipped with any of the following:
A. Accelerator Pedal Position Sensor (APS)
B. Throttle Plate Position Sensor (TPS)
C. Electronic Control Module (ECM)
D. Air throttle plate actuator motor

Response 4.
The 2007 Toyota Tacoma ACS is equipped with APS, TPS, ECM and Air throttle plate actuator

motor, as shown in Attachment 5.

5.) If air throttle plate equipped, is there a procedure which can be utilized by the test laboratory to
measure the position of the throttle plate by tapping into the TPS or ECM? If so, please
describe.

Response 5.
The 2007 Toyota Tacoma is equipped with the air throttle plate. We normally call the air throttle

plate “the throttle valve™. A sketch of the air throttle plate (i.e.; throttle valve) is provided as
drawing (B) in Attachment 5. The procedure that can be utilized by the test laboratory to measure
the position of the throttle plate (i.e.; throttle valve) by tapping into the ECM is provided as
Attachment 6.

6.) Point(s) chosen to demonstrate compliance with FMVSS 124 for single point disconnect and
severance.

Response 6.
We choose 4 points (i.e.; two accelerator pedal springs, one throttle body return spring and one

throttle control motor) to demonstrate compliance with FMVSS 124. The procedure for removing
the accelerator pedal spring is provided as Attachment 7-1. The spring inside the electrical throttle
body and throttle control motor are not possible to cut or remove, as shown in Attachment 7-2.

7.) Where applicable, were connections in the ACS beyond the ECM such as the fuel injectors
tested for disconnection and severance. If yes, provide details.

Response 7.
The connections in the ACS beyond the ECM such as the fuel injectors weren’t tested for

disconnection and severance.

8.) Where applicable, were idle return times tested for electrical severance accompanied by
shorting to ground? If yes, please provide details.

Response 8.
The idle return times weren't tested for electrical severance accompanied by shorting to ground.
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Attachment 2
Page 3 of 3

9.) All sources of return energy (springs) for the accelerator pedal and if applicable, the air throttle
plate.

Response 9.
The 2007 Toyota Tacoma has 2 sources of energy (i.e.; two accelerator pedal springs, throttle body

return spring and throttle control motor) capable of returning the throttle to the idle. Details on the
energy sources are provided as Attachment 8.

10.) If fuel delivery rate is used to demonstrate return to idle state, provide:
A. The method used to measure this signal i.e. connection to standard SAE J1587 data bus.
B. Equipment required to measure signal.
C. Fuel rate signal output range at the idle state.

Response 10.

The fuel delivery rate isn’t used to demonstrate return to idle state.

I1.) Is the ACS equipped with a limp home mode? If yes, provide operation description.

Response 11.
Yes, the ACS is equipped with a limp home mode, as shown in Attachment 9.

12.) Method by which the test laboratory can record engine RPM by connection to ECM, OBD
connector, etc.

Response 12.
The method for recording engine RPM is provided as Attachment 10.
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Attachment 3

Page 1 of 2
Accelerator Control System

<Accelerator pedal>

‘ruise MAIN Indicator Li ; :
Eniise MAT Ingica L ight The Cruise Control System is
A

\@ Lo i 7 controlled by the ECM.

ECM

Cruise Control Switch
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Attachment 3

<Throttle Body>

(1GR-FE)

Page 2 of 2

Throttle body
(Wire Harness to ECM)

(2TR-FE)

o

= *f{f iy -
e L 2 o 3 &3
f = "ﬂ::u"

Throttle body
(Wire Harness to ECM)
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F

uel system for the 2007MY Tacoma (1GR-FE

Attachment 4
Page 1 of 2

Injector

Fuel Delivery Pipe Injector

Pulsation Damper

Quick Connector

Charcoal Canister

Fuel Pump Assembly
® Fuel Filter

® Pressure Regulator
® Fuel Sender Gauge
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Attachment 4
Page 2 of 2

Fuel system for the 2007MY Tacoma (2TR-FE)

Injector

Pulsation Charcoal Canister
Damper

Fuel Delivery Pipe

Fuel Tank

Pressure

Regulator ¥
\‘\-..
RS
(
| : ! or Fuel Pump Assembly
>~ e ® Fuel Filter
P = ® Pressure Regulator

Injector ® Fucl Sender Gauge

Quick Connector
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Components of the Accelerator Pedal Position Sensor

(A) Accelerator Pedal Position Sensor (APS)

(B) Throttle Position Sensor (TPS)

(1GR-FE)

(2TR-FE)

Attachment 5§
Page 1 of 2

e -

Throttle valve

S CCOC
[ e T

Throttle valve
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(C) Electronic Control Module (ECM)

(D) Air throttle plate actuator motor (Throttle Control Motor)

(1GR-FE)

(2TR-FE)

Attachment §
Page 2 of 2

Return spring

Throttle Control Motor

Return spring

e

; 7
Throttle Control Motor
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Attachment 6-1
Page 1 of 3

How to measure the opening angle of the throttle valve (1GR-FE)

As for the method of detecting the signal, we are providing the related parts of the repair manual.

DTC PO120 E:‘r.;:og:ittle / Pedal Position Sensor / Switch AT
DTC PO122 Z:‘r':t:::aLL t:e.c:_:::uptosition Sensor / Switch A"
DTC PO123 E?r;o:::eri::?:‘l’s:nuition Sensor / Switch A"
DTC PO220 Ell'lrl;:o::tle / Pedal Position Sensor / Switch "B
DTC PO222 E?rzo‘:::el_; ?vof:‘l::ul‘:o-ition Sensor / Switch "B
DTC PO223 E:lrl;o‘:::-H!i::c:::)E::-ition Sensor / Switch "B"
DTC P2135 Ig:a\::::;;giogzlr:;?:::;:n Sensor / Switch A" /

HINT
These DTCs relate to the Throttle Position (TP) sensor.

DESCRIPTION

This ETCS (Electronic Throttle Control System) does not use a throttle cable. The Throttle Position (TP)
sensor is mounted on the throttle body, and detects the opening angle of the throttle valve. This sensor is
a non-contact type, and uses Hall-effect elements, in order to yield accurate signals, even in extreme
driving conditions, such as at high speeds as well as very low speeds.

The TP sensor has two sensor circuits which each transmits a signal, VTA1 and VTA2, VTA1 is used to
detect the throttle valve angle and VTA2 is used to detect malfunctions in VTA1. The sensor signal
voltages vary between 0 V and 5 V in proportion to the throttle valve opening angle, and are transmitted to
the VTA terminals of the ECM.

As the valve closes, the sensor output voltage decreases and as the valve opens, the sensor output
voltage increases. The ECM calculates the throttle valve opening angle according to these signals and
controls the throttle actuator in response to driver inputs. These signals are also used in calculations such
as air-fuel ratio correction, power increase correction and fuel-cut control.

Sensor Output Voltage (V. ‘/Fnl Safe Angile

)

1

CH ]
U 1

sable Range PR

Throttle Valve Opening Angle (degrees)

Note:

The throttle Vaive opening angle detected by the sensor
terminal VTA1 is expressed as percentages.

Between 10 % and 24 %: Throttle valve fully dosed
Between 66 % and 96 %: Throttle vaive fully open
Approximately 19 %: Fall-safe angle (6°)

77



Attachment 6-1

Page 2 of 3
DTC No. DTC Detection Conditions Trouble Areas
Output voltage of VTA1 quickly fluctuates beyond lower and " R
PO120 | upper malkunction throsholds for 2 saconds (1 trip detection | *  L1ortlo Position (TP) sensor (buitinto throttie body)
lagic)
= TP sensor (built into throttle body)
PO122 Output voltage of VTA1 0.2 V or less for 2 seconds {1 frip « Short in VTA1 circuit
detaction logic) «  Open in VC drcuit
- ECM
TP sensor (built into throttle body)

+  Open in VTA1 circuit
P0123 mpmvulhqoof\n'nusssvnrmombr2amnnds{1lrb - Open in E2 circult

detaction lagic) Short between VC and VTA1 circuits
ECM

Output voltage of VTA2 quickly fluctuates bayond lowar and

P0220 upper malfunction threshalds far 2 seconds (1 trip detection * TP sensor (buit into throttle body)

logic) i
« TP sensor (buik into throtle body)
pozzz | Output voltage of VTAZ 1.75 V or less for 2 seconds (1 trip +  Short in VTA2 circuit
detection logic) + Open in VC circuit
« ECM

TP sensor (built into throtile body)
Open in VTAZ circuit

Open in E2 circuit

Short betwaeen VC and VTA2 circuits
ECM

PO223 Output voltage of VTA2 4.8 V or more, and VTA1 batween 0.2
Vand 2.02 V, for 2 seconds (1 trip detection logic)

LI

Either condition (a) or (b) met (1 trip detection logic)
(a) Difference between output voltages of VTA1 and VTA2 0.02 Short betwsen VTA1 and VTA2 circuits
P213s V or less for 0.5 seconds or mora + TP sensor (built into throtile body)

(b) Output voitage of VTA1 0.2 V or less, and VTA2 1.75 Vor ECM

less, for 0.4 seconds or more

HINT:

* When any of these DTCs are set, check the throttle valve opening angle by selecting the following
menu items on an Intelligent tester: DIAGNOSIS / ENHANCED OBD |1 / DATA LIST /ETCS/
THROTTLE POS AND THROTTLE POS #2.

+ THROTTLE POS denotes the VTA1 signal (expressed in percentages), and THROTTLE POS #2
denotes the VTAZ2 signal (expressed In voltages).

Reference (Normal Condition)

Tester Display Accelerator Pedal Fully Released Accolerator Pedal Fully Depressed
THROTTLE POS 10to 24 % 641006 %
THROTTLE POS #2 211031V 45t0350V

WIRING DIAGRAM

T1
Throttie Position Sensor (Bullt into Throttle with Motor Body)
ECM
( ™
3 1 23 |y ?
ve oL nFipel |F1'*{ﬁ“c[
20 s
6 G-B
VTA o— \___Jr‘E4 ) VT AMY
19
4 %, VTA2
VIAZ 4o i D T
4 5 28
3w :
E2 w-B (1Fi ] B BR BR T~ E2
— e P

¥ AN |




Attachment 6-1
Page 3 of 3

3 |INSPECT ECM (VC VOLTAGE)

Wire Harness Side :

Throttle with Motor Body Connectar

ECM Connector

Y A6 RET

Layout of ECM

(a) Disconnect the T1 throttle with motor body connector.

(b) Turn the ignition switch ON.

{c) Measure the voltage between the terminals of the E4
ECM connector.

Standard Voitage
Tester Connections Specifiad Conditions
VC (E4-23) - E2 (E4-29) 451050V

(d) Reconnect the throttle with motor body connector.

[N6 > [REPLACE ECM |

ECM
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Attachment 6-2
Page 1 of 3

How to measure the opening angle of the throttle valve (2TR-FE)

As for the method of detecting the signal, we provide the related parts of the repair manual.

Throttle / Pedal Position Sensor / Switch "A*™
DTC PO120 Circnte
Throttle / Pedal Poslition Sensor / Switch "A""
DrTC Po122 Circuit Low Input
Throttle / Pedal Position Sensor / Switch A"
e Tola Circuit High Input
-e -
DTC PO220 Throttie / Pedal Poslition Sensor / Switch "B
Circult
Throttie / Pedal Position Sensor / Switch "B"
BYc Po222 Circulit Low Input
Throttle / Pedal Position Sensor / Switch "B"
= F0223 | cCircuit High Input
Throttle / Pedal Position Sensor / Switch A" /
prTc P213S "B Voltage Correlation
HINT:
These DTCs relate to the Throttle Position (TP) sensor.
DESCRIPTION
HINT:

The Throttle Position (TP) sensor is mounted on the throttle body, and detects the opening angle of the
throttle valve. This sensor is a non-contact type, and uses Hall-effect elements, in order to yield accurate
signals, even in extreme driving conditions, such as at high speeds as well as very low speeds. The TP
sensor has two sensor circuits which each transmits a signal, VTA1 and VTA2. VTA1 is used to detect the
throttle valve angle and VTA2 is used to detect malfunctions in VTA1. The sensor signal voltages vary
between 0 V and 5 V in proportion to the throttle valve opening angle, and are transmitted to the VTA
terminals of the ECM.

As the valve closes, the sensor output voltage decreases and as the valve opens, the sensor output
voltage increases. The ECM calculates the throttle valve opening angle according to these signals and
controls the throttle actuator in response to driver inputs. These signals are also used in calculations such
as air-fuel ratio correction, power increase correction and fuel-cut control.

Fail Safe Angle
Sensor Output Voltage (V)

50 S e LT

R et e

Throttie Position %gg
Sensor !
t 0.9s| i
7 Magnet ccm 069 ;
16.5° o
0: Usable Range 34"

Throttle Valve Opening Angle (degrees)

Note:

The throttie valve opening angle detected by the sensor terminal
VTA1 is expressed as percentages.

Between 10 % and 22 %: Throttle valve fully closed

Between 66 % and 98 %: Throttie valve fully open

Approximately 19 %: Fail-safe angle (6.5°)
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Attachment 6-2
Page 2 of 3
DTC No. DTC Detection Condition Trouble Area
Output voltage of VTA1 quickly fluctuates beyond lower and -
P0O120 Uppar mal lon threshoids for 2 e : ;’rg;tue position (TP} sensor (bullt Into throttle body)
(1 trip delection logic)
= Throttle position (TP) sensor (bullt into throttle body)
PO122 Output voltage of VTA1 0.2 V or less for 2 seconds «  Shortin VTA1 circuit
(1 trip detection lagic) = Open N VC drcult
+ ECM
+  Throttle position (TP} sensor (bullt into throttle body)
Quiput voltage of VTA1 4.535 V or more for 2 seconds * SSOPEERY TiNE il
PO123 (1 trlp detection logic) *  Open in E2 drcuit
Fes 28 +  Short betwesn VC and VTA1 dircuil
+ ECM
Output voltage of VTA2 quickly fluctuates beyond lower and 4 %
P0220 upper malfunction threshokds for 2 seconds : Elér::ue position (TP) sensor (built into throttie body)
(1 trip detection logic)
« Throttle position (TP) sensor (built into throttle body)
P0222 QOutput voltage of VTAZ 1.75 V or less for 2 seconds *  Shortin VTAZ2 drcult
(1 trip detection logic) «  Qpenin VC circuit
+ ECM
+  Throltle position sensor (bulltinto throttle body)
Output voltage of VTA2 4.8 V or more when VTA1 between = Openin VTAZ circuit
P0223 02Vand202V * Openin E2 circuit
(1 trip detection logic) Short between VC and VTA2 circuit
* ECM
Either condition (a) or (b) met (1 trip detection logic):
(a) Difference between output voltages of VTA1 and VTA2 | - Short between VTA1 and VTAZ2 circuit
P2135 0.02 V or less for 0.5 seconds of more *  Throltle position sensor (bullt into throttie body)
(b) Output voltage of VTA1 0.2 V or less, and VTA2 1.75V |+ ECM
orless. for 0.4 seconds or more
HINT:

* When any of these DTCs are set, check the throttle valve opening angle by selecting the following
menu items on an intelligent tester: DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ETCS /
THROTTLE POS AND THROTTLE POS #2.

+ THROTTLE POS denotes the VTA1 signal (expressed in percentages), and THROTTLE POS #2
denotes the VTAZ2 signal (expressed in voltages).

Reference (Normal condition):

Tester Display Accelerator Pedal Fully Released Accelerator Pedal Fully Depressed
THROTTLE POS 10 to 22% 66 to 99%
THROTTLE POS #2 21031V 451050V
WIRING DIAGRAM
T
Throttle Body Assembly ECM
~
5v
ES
APN—
S
Y AVZT AR
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Attachment 6-2
Page 3 of 3

|3 [INSPECT ECM(VC VOLTAGE)

(1)  Throttle Body Connector

E2° “via2 vc
Front View 853781

E2 (-)

Y ECM Connector

ABSTH

Layout of ECM

(a) Disconnect the T1 throttle body connector.
(b) Turn the ignition switch to ON.
(c) Measure the voltage between the terminals of the ECM
connector.
Standard:
Tester Connections Spedfied Conditions
VC (E4-18) - E2 (E4-28) 45105.5V
(d) Reconnect the throttle body connector.

[ NG >|REPLACE ECM (See page 10-24) |
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Attachment 7-1

How to remove Accelerator Pedal Spring

No. Process
Tools
1) Safety glasses
2)Straight slot screwdriver
Using the screwdriver, unfit the snap—fit points A. B. C and D.
Detach the sensor cover from the main body.
Push the pedal in the direction represented by the arrow, and then remove the springs and the pedal.
During the whole step, care should be taken to not touch the portion denoted by the dashed line.
Reinstall the pedal on the shaft.
Reinstall the inner spring (the one with the smaller load) by pushing it in.
Reinstall the sensor cover.
Verify that every snap-fit point (A, B, C and D) is firmly fitted.
Carry out rewriting of the sensor software.

Note: The reassembled parts are not included in the performance warranty.
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How to remove the energy source of Throttle Body Assembly

Energy sourcel (Return spring):

The spring inside the throttle body is not possible to cut or remove.

Energy source?2 (Throttle control motor):

Cut the wire to M+ terminal.  (See below Figure).

(1GR-FE) (2TR-FE)

Attachment 7-2

" SENSOR TERMINAL

Cut this wire

L M. [ MOTOR TERMINAL
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Attachment 8-1
Energy source of the Accelerator Pedal Assembly

The Accelerator pedal assembly has 2 sources of energy capable of returning the throttle to the idle
position  (i.e.; 2 compression coil springs). The details are shown in the figure below.

SPRING, COMPRESSION COIL, |

SPRING. COMPRESSION COIL, 2
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Attachment 8-2

Energy source of the Throttle Body Assembly

The throttle body assembly has 2 sources of energy capable of returning the throttle to the idle position

(i.e. The throttle return spring and the throttle control motor). The details are shown in the figure
below.

(1GR-FE) (2TR-FE)

Return spring Return spring
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Attachment 9
Page 2 of 2

Fail-safe of the Throttle Position Sensor

The throttle position sensor is comprised of two (Main, Sub) sensor circuits.

- If a malfunction occurs in either one of the sensor circuits, the ECM detects the abnormal signal
voltage difference between these two sensor circuits, cuts off the current to the throttle control
motor, and switches into the limp mode.

- Then, the force of the return spring causes the throttle valve to return and stay at the prescribed
opening. At this time, the vehicle can be driven in limp mode while the engine output is
regulated through the control of the fuel injection and ignition timing in accordance with the
accelerator opening.

- The same control as above is effected if the ECM detects a malfunction in the throttle control
motor system.

Injectors - ECM »{ Ignition Coil

Accelerator Pedal Return Spring )
Position Sensor Open
x & £ .3
ot
MO
Throttle
;z’:‘“’“l:‘ Control
Sensor Mekex
“.ro“k M" DI ™I
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Attachment 10

Instructions Regarding Engine RPM Recording

Equipment: Diagnostic Tester (Part number 0200-2309)

Procedure:

(1) Connect the diagnostic tester to the DLC3 (Date Link Connector 3 (i.e.; ODB II connector)).
(2) Start engine,

(3) Check the engine speed status on the tester screen.

Diagnostic tester
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