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YOTOTA MOTOR NORTH AMERIGA, INC.

WASHINGTON OFFICE

. . 1
801 THIRTEENTH STREET, NW, SUITE 810 SOUTH, WABHINGTON, DC 20005 L e0a) 7784700

FAX: {202) 4538512

April 10, 2006

M, Jeffroy Quandt

Chief — Vehicle Controls Division

Office of Defects Investigation

National Highway Traffic Safety Adminiztration
400 Seventh St,, SW

Whashington, DC 20590

Re: NVS5-213csr; FR06-010 S -

. E‘"
3

Dear Mr. Quandt:

This letter s b=ing sent in reaponse io your March 16, 2006 letter regarding PEDS-010, en

investigation into the Toyota Sienna. Az mﬁaﬂmmmqmm'lbwlau submitting the
response to questions 10 and 14ltﬂlﬂtllﬂl-

Per out agreement of March 22, 2004, no response for the reguestod pasr vehicles has been
provided In addition, the subject vehiclea to which we refer in our response are the 2004 -
2006 MY Toyots Sienma vehicles.

Enclosed you will find two copies of this response and two CD-ROM’s containing
electromic verzions of the attachments. Should you have any questions about this response,
please contact Mr. Chiis Santucci at (202} 773-1707.

Chria Tinto
Vice President
TOYOTA MOTOR NORTH AMERICA, INC.

CTcs
Attachment
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10. Provide a description of how each subject and peer system fanctions within each of ita respective
subject and peer vehicles, by make, modsl, and model yoars, This includes, but is not limited to,
the following for each subject and peer system:

a.
b.
C.

d.

Identify whether the subject or peer aystem is indivect or direct;

Deacribe how the subjoct or poor systam functions in all nonmal operating modes;

State the higheat tire pressure at which the TPWE waming light will illuminate in the
normel operating mode;

State how long after the tire pressure reachey the pressure defined in 10.c. it takes for the
TPFWS light to illuminate;

What warnings, if any, the operator would have that the subject or peer systetn was
malfanctioning;

Desceibe the conditions or circumstances, other than components failing, under which each
subject or peer aystermn may not function propedy (i.¢. the low pressure warning light may
nﬂmmemwmifﬂxmpmhluwmmclwmwmhﬂtmrmun
when the tire pressure is actually notmal);

State why the conditions listed in 10.f. canse the subject or peer systern to oot fonction
propetly;

Describe the effect on velncle braking distance and steering should the tire pressute in at
least one of the tires fall to 25 percent ar more below the vehicle mannfacturer™s
recommended cold inflation pressure for the tires while the vehicle is moving;
Deacribe the effect on the subject or peet gystems if the tread on one or more tires wears
utievenly;

Degctibe the effect on the subject or peer systeny if one or more of the tires ia out of
balance;

State all the TPWS diagnostic trouble codex associsted with the smbject vehicles;

Dencribe any differonces in how the aubject sadd peer systems fonction for subject and peer
vehicles, respectively, which use run-flat tires and those that vse non-run flat tires;

State whether non-run flat tires may be fitted on the same wheels as the run-fiat tives
without any medifications to the subject or peer system or sabject or peer vehicle, (Note:
This assumes that the conaymer replaces all four tirea with either all nop-run flat or all run
fiat tires and that the tires are of comparable size.);

Lixt any mndifications required to make the conversion referanced in 10.m.;

Dexcribe the conditions or circumatances under which the subject system needs to be reset,
re-initialized, or re-calibratad;

Describe the procedure requived to reset, re-initialize, or re-calibrate the subject sysiam,
including the length of time and the apeed at which the vehicls muat be driven after the
TPWS has been reaet, re-initinlized, and/ or re-calibrated before the TPWS is capble of
dotecting & Ioss of fixe pressure; and

Explain why the length of titne end speed described in 10.p. are required before the TPWS
will detect 8 loas of tire pressura.
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Beapanee 10

a The Tire Preasure Warning 8 yatem (" TPWS") installed on all 2004 throngh 2006 model year
Sienna vehicles is en indirect aystem.

b. There are two typod of TPWS inatallad in the 2004 through 2006 model year Toyota Sienma
wehicles. Vehioles equipped with Viehicle Stability Contro] (VSC) have a TPWS that uses twa
methods to detect low tire presyure:

»  aresonance frequency method that determines low tire pressure by analyzing the signals
from ell four wheels, und;
= relative wheel speed diffrencs method thet determines low tire preasure according to the
rotational speed of each whes,
For vehicles equipped with the Antl-lock Braks Systemn (“ABS™) only {i.e., no VSC), the TPWS
onhly uses the refative wheel speed difference method to detect low tire pressure.

We ate ioluding a section of the New Car Featares for the 2004 mode] year Sienna, which explains
the TFWS fimctionality in all novnal operating modes, as Attachment-Regsponse 10-1(PE05-010)
stored on CD-ROM.

¢. When ths tire preasure ia adfusied to the Toyota's recommended cold tire inflation pressare and the
initializetion is performed propexly, the highest tize prossure at which the TPWS waming Light will
illeminate in the normal operating mode is:
¢ 200 LkPa for the nom num-flat tires; and;
» 180 kP» for the run-flat tires,

d The length of time it takes for the TFWS Light to illuminate after the tire pressure resches the
pressare defined in Rexponse 10.c. varies with the roed and/or driving conditions, Howewver, if the
imtialization is performed properly and the vehicle is driven straight ahond on a flat moface with no
turns at a vehicle speed above 30 kmvh, it takes about 5 minutes for the TPWE io gather the
pecedsary arnount of data to detect the low preasure and illuminate the light.  Howeves, if the
vehicle is operated in normal driving conditions, such as driving and tuming the stearing wheel,
braking and/or acceievating, it may take 20 to 30 minutes.

€. When the TPWS is malfimetioning, the TPWS light in the combination meter illwninates or blinks
to inform the driver as follows;

Blinks once every second | Malfunciion of spesd sensar, stop light awitch and TPWS ECU
Blinky twice every second | Failure to injtialize during driving
Comes on The tire pressure warning light circuit is open or shorted
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£ The conditions or circemstances, other than components failing, under which the TPWS may not
function propeely are provided in the table as Attachment-Respanse 10-2(PE06-010) stored on
CD-ROM.

g Thereasons that the conditlons or circnmistances listed in Response 10 £. cause the TPWS to not
function properly are also provided in the tzble as Attachment-Response 10-2(PE06-010).

h. Toyota ket not specifically evaluated the effect on vehicle braking distance and steering should the
tive preasure in at least one of the tires falf to 25 percent or more below the vehicle manufacturer's
rocommmended cold inflation pressure for the tires while the vehicle is moving. However, we
believe that when one or mare tires fall to ahout 25 percent below the recommended cold infistion
pressure, it may not cause a significant effect tn vehicle opeeation/control, especially for vehicles
equipped with nn-flst tires. _

1. Please refer to Response 10 g
j. Please refer to Response 10 g

k. The TFWS disgnostic trouble codes (DTCs) assaciated with fhe subject vehicles are as follows:
DTC

2 ! : S-digi
il C2106 Stop lightmitdnipllmnlﬂmnlion
13 - ABS malfunction

Detection Item

1. The difference of the TPWS hetween the vehicles that use run-flat tires and those that use non
run-flat tires is a4 follows: '
¢ Vehicles equipped with VSC thet use nom run-flat tires bave the szme TFWS as those
vehicles equipped with run-flat tires,
¢ Vehiolos equipped without YSC that use non run-flat tires have a TPWS that uses cnly the
relative wheel speed method to detect low tire pressure.
It is important to note that &ll vehicles equipped from the factory with run-flat tires are also

m. The nog run-flat tires can be fitted on the same wheels as the rup-flat tives without aay
modifcations to the TPWS and the vehicle, if the tire pize is identical. ‘This response spplic only
‘10 the actual fitting of the tires onto the wheels. Some modely of the 2WD Sicxma have been
equipped from the factory with non ron-flat tires on the same wheels as the AWD modal, which
naes run-flat tires,

In light of the differences in the TPWS explained above, it is important io note that Toyota oaly
installs run-flat tires on those vehicles equipped with VSC.  Non mun-flat tires can be ingtalled on a
vehicle regardless of VSC.
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o Not applicable.

0. The tire presaure warning system needs to be initialized in the following conditions:
» When the low tire pressure waming light blinks two times every second.
o After replacing or rotating tires or wheals,

p. To initialize the TPWS, proceed as follows:

'I‘m:tlmmﬂonthnhtn“ﬂl“l”‘ position

Adjust the pressure of =i the installed tires o the specified tire inflation pressure.

Turn the jgnition switch {0 “ON™ poaition,

On the vehiclas with V8C, if the low tirc preasure waming light comes on immediataly, push

the Tire Pressure Wamning hitialization Switch for a few recondy and make sure the warning

light goes off.

5. thmdhuldﬂmﬁmhmnﬁ'umnghnhﬂmuhuuﬂmﬁhunﬂlﬂnhwtmm
warning light blinks three titnes.

Adfter the sbove initialization, the vehicle must ba driven at speeds of 30 lon/h o greater for about
30 to 60 minutes before the TPWS is capable of detecting a loas of tire pressure.  While the systom,
is injtialized at this point, it is still refiring the calculation of the initial condition in order to
increane the system acouwracy. Az mch, 8 hours of driving may be necegaary for the TPWS to
abtain the most accurete initial condition.

AW N

q. When the vehicle is driven at speods less than 30 km/h, the data obtained from the wheel speed
senmory {3 not accurate enough to properly initialize the system.  Also, it takes about 30 to 60
minutes to store enough 3ampling data to obtain & calculation that epproximates the properly
inflated tre condition (initinl condition). Aferwsrds, the TPWS continues to semple the data in
order to refine the calculation of the initial condition. It takes about 8 hours to complete the
refinement and obtain the most accurate initial condition.

14, State whether the TPWS for MY 2000 Toyots Sienns vehicles contain the sama subject tystam as
the subject vehicles. If not, lint the differences between the two TPWS systemw, including the
supplier’s name, address, and sppropriate point of contact (name, title, and telephone number).

Resgonse 14

The 2000 model year Sienna vehicles are equipped with ABS only and e TPWS that usas the relative
wheel speed difference method.  This system haa the spme fimetionality as the TPWS for 2004 to
2006 mode] yeur Sienna vehicles equipped with ABS only (not the samne as vehicles equipped with
VSC).

Information regarding the suppliers of components for the 2000 MY Toyota Sienna that differ from the
subject vehicles is included as Attachment-Response 14 (PE06-010), stored on CD-ROM.
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Aftachment-Response 10-2(PE06-010)

iof

10g.

The tread weer is uneven among the

TFWS may not make an accurate jndgment due to
poassible tire slippage ceused by unsven tread wear.
Also TFWS may not make an accurate judgment due to
a possihle devistion from the initialized tire condition
consed by uncven tread west

A compact spare lire, ssow tires, or tire
chaina are nged.

TPWS may not make an acourate judgmeat because
cach wheel may have different or posribly unstable tire
rotation specds.  Also it in difficult to determine the
resonance frequency.

The tire inflation preesurs is exceesively
higher than speified, or tiro infletion
pressure suddenly drops due to bursting

or other causes,

With exceasively high Lire pressurs, the tire tends ta sbp
more than at normal pressure 30 the TPWS may not
make en acturaie judgment.

In the event of bursting, the TPWE may not make an
acourxte judgment due to unstable tire rotation spesds,
85 wall a3 the Jength of driving time required hefore
detection (driver may stop velicle before TEWS detects
low tire pressure).

'I‘l;:v:liclui: driven on 4 slippery moad
m‘fmuu:.huruughurﬁ'omm

TFWS may not make an sccurate judgment due to
poasible tire elippage.

The vehicle speed is |ens than 30 knvh
{19 mph) or more than 108 kw/h
(62Zoph), and the driving duration is
lega then 3 minutes,

‘When the vehicle speed is below 30 krovh, or over 100
Im/h, the TPWS can not collect the neceasery data to
detect & tire preasurs decreane becauss the data collected
at these speeds is not accurete enough for the
calenlations. Also, the TPWS can not detect e tire
pressure decreass when the driving duration ia less than
S minutes becaage there in not enough data collected to
maloe an accurate calculation.

The tirea differ in tread pattern or
meanufactarer,

TPWS may not make an accurate judgment becanse
ench tire may have different resonance froquency.

The tread wear is very different smong
the inste]led tires.

TPWS may not make accurate judgment doe to a
possible tire dlippage difference caused by the tread
weat.

The preagure of two or more tires drops
at the same time,

TPWS may oot make eccurate judgment if there is not a
significant difference in tire rotetional speed, even
though tire pressure has decreased.
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10.£

10. g

Repid acceleration/deceleration or sharp
turny.

These conditions tend to cause tire slip pndd the TPWS
may not make an scourate judgment.,

10 | Towing a trailer. These conditiona tend to cause tire slip and the TPWS
mey not make an accurate judgment,
11 | Initislization was not pecformed Since the TPWS opetates by calculating a difference

correcily after replacing o rotating Hres
or wheels.

from the initialized condition, TPWS comld not make
sccurats judgment if initialization is not completed.

12

One of more tires i out of balance

TPWS may not make an accurate judgment becange
cach wheel may have different or possibly unstable fire
roiational speeds,

13

Thnhmuﬁngfauwu1haﬁmﬁtur
mproperly balanced,

An overloaded condition may affect the calculation of
the tire resonance frequency. It may also sffect the tme
rotetional speeds.  If the loading is nnbalanced, wheel
slip may occur and the TPWS may not make an sccurate
judgment.

14

Vehiclea with VSC only -
The outside temperature ia below I2°F
or abave 104"F.

TPWE may not make an accurate judgment becanss the
resonance frequency varios with the tire temperature,
oven when tire pressure is normal.

15

The tirew &re not the specified size.

TPWS may not meka en accurete jodgment becanpa
temonance fraquancy differs with tire size and the
theeshold velue in the system was developed fior the
standnrd fire.




