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VIA FACSIMILE AND FEDERAL EXPRESS . _
Ms, Kathleen DeMeter T
Office of Defects Investigation —
National Highway Traffic Safety Administration .
400 Seventh 8t., SW T
Washington, DC 208%)
Re: EA 05-005, Response of Texas Instruments, Inc. to Your Angust 31,
2005 Tnformation Request
Dear Ms. DeMeter:

This will respond on behalf of Texgs Instmumentz, Ine. (“TI") to your August 11, 2005
Information Request letter. To prepare this response, T1 has reviewed relevant maierials and
compiled information from knowledgeable TT personnel. A disk which contains a copy of this
response in MS Word 2000 format is also enclosed, as per the instructions in your letter.

To the extent indicated in its responses below to the specific questions posed in the
August 31 letter, TI will produce responsive documents to NHTSA. These documents will be
bates Iabeled and numbered consecutively beginning with “TI NHTOS5 60001”. TI also will
produce a privilege log identifying documents respansive to the requests that are protected by the
attorney client and work produet privileges.

At various points in this letter, we identify documents that are not being produced, but
that T1 is prepared to produce should NHTSA be interested in reviewing such documents. TI
Teiterates itg previous offers to assist NEITSA and, in that regard, is also prepared to further
discuss with you and your colleagues any matter relative to your inquiry or this letter that you
believe may warmant further elucidation or clarification.

The “subject swatch,” as defined in your August 31 letter, consists of “All Speed Contro!
Deactivation Switches manufactured by Texas Instruments for use in the subject vehicles or
vehicles inchuded in the subject recall.” The “subject vehictes™ are defined as “all MY 1995-
2002 Foed F-150, Ford Expedition and Lincoln Navigator vehicles™ and the “subject recall” is
defined as NHTSA Recall No. 05V-017 (Ford Recall No. 05528)", which embraced MY 2000
Ford F-1350, Ford Expedition and Lincoln Navigator and certain 2001 MY FI150 Supercrew
vehicles built through August 7, 2000,
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TI only manufactured one “subject switch™ for the subject vehicles and for those vehicles
embraced in the subject recall. That switch was at all times assigned number 77PSL3-3 by TL!
TI understands that the corresponding Ford part number for the subject switch was F3TA-9F924-
CA and that the same switch was also used in other vehicles during the 1995-2002 time period,
including Ford Diesel Trucks, Rangers, Explorers, and Broncos.

The subject switch is 2 hydraulic pressure switch that functions as one component in the
vehicle's electrical and braking systems. The switch acts as a redundant cruise control
deactivation mechanism in all of the subject vehicles. The switch converts pressure from brake
fluid into an electrical switching action and is designed to denctivate the vehicle’s cruise control
when the driver applies the brakes. The gwitch is screwed into the master cylinder, which is
filled with brake fluid. The fluid enters the hydraulic part of the switch and presses againsi a seal
or diaphmgm. The diaphragm is composed of three layers of Kapton, each layer of which is
coated on both sides with Teflon (Kapton 500FN131). The Kapton and the Teflon are
manufactured by Dupont.

When a driver of a vehicle equipped with the switch presses on the brake pedal, there is
an increase in the pressure of the brake fluid pressing against the switch’s diaphragm. This
pressure increase is transferred to a converter in the switch, causing a spring arm in the swiich to
move into an open position at a designed-in pressure. This open circuit between the switch
terminals prevents current flow to elements of the cruise control system, thereby disengaging the
cruise control.

The 77PSL3-3 switch was designed to serve the seme purpose as the 77PSL2-1 and
TTPSL3-1 switches addressed in T1's letter to you of September 10, 2003 (“September 2003
Letter™). That letter was prepared in connection with NHTSA’s now-closed investigation in
EAN2-025 of fires in certain other Ford vehicles, namely, the Lincoln Towncar, Ford Crown
Victoria and Mercury Marquis (“Passenger Car Investigation™). The 77PSL2-1 switch was used
in the Lincoln Towncars and the 77PS1.3-1 in the Mercury Grand Marquis and Ford Crown
Yictoria vehicles at issne in the Passenger Car Investigation. There are some physical
differences between those passenger cax switches and the 77PSL3-3 switch, Specifically, the
connector used in the 77PS1.3-3 has a different color and a different location for the “key”™ on the
outside of the connector used to ensure that the witch is connected to the correct part on the
vehicle. Also, due to the different actnation pressure of the 77PSL3-3, that switch’s cup size is
different from that of the passenger car switches. A chart that reflects these differences between
the 77P3L3-3 and the passenger car awitches is attached as Exhibit | to this letter.

TI does not helieve that the subject switches constitute a safety defect, as also discussed
further below.,

! As discussed further below, the subject switch is the quiet version of the 77PSL3-3,

which T1 began manufacturing and supplying to Ford in early 1993, replacing a neisier or “snap”™
version of that switch and the 77PSL.2-3 switch, also used in certain vehicles prior to 1993,
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1. Provide coplez of all engineering standards, specifieations, quality control
documents, and detuil drawings related to the subject switches or their sub-

cOmponei s,

As noted, the subject switch is assigned TT mumber 77PSL3-3. The Ford engincering
standards and specifications, as well as the TI quality control documents fior this switch, are the
same as those for the 77PSL2-1 and 77PSL3-1 passenger car switches, other than with respect
to items that require vehicle-to-vehicle customization, for example, actuation pressure and
sealing method. Accordingty, with respect to standards end specifications, and quality control
documents, TI refers NHTSA to the documents that it produced in connection with itz enswer to
question 2 of the September 2003 Letier,

Relevant quality control documents are also being produced at this time. These quality
control documents reflect procedures to ensure quality control on the manufacturing line used to
produce the 77PSL3-3 switch and other switches, as well as revisions to those procedures over
time. The timing of such revisions is indicated on the documents.

With respect to those ftems that require vehicle customization, these are specified by Ford
on the detail drawings of the 77PSL3-3 switch, which are being submiited by TI. Some of these
drawings are marked to indicate that they reflect revisions from earlier drawings ta show
modest changes made to the switch during the course of its production. Such revisions take into
account, for example, changes to components. {Sce response to question 7, below.) These
drawings indicate whether they were prepared by Ford, TI or Ford’s Tier One suppliers.

2. Describe, and provide copies of all documents relating to, all design verification and
validation tests that relate in any way to the dorability of the subject switch or its
sub-components.

TI understends this question to request pre-production verification and validation testing
consistent with the general understanding of those terms within the automobile parts
manufacturing industry. Response to question 3 in TI’s September 2003 Letter describes the
initial design and testing process that was vndertaken to develop the 77PSL2-1 switch from 1989
through 1991. That response applies as well to the 77PSL3-3 switch and accordingly is
incorporated by reference imto this answer, However, the 1991 manual/automatic crimping
machine issne described in the third paragraph of page 4 of TI's September 2003 Letter is not
relevant to the 77PSL.3-3 switch, which entered production after the crimping event described in
the 2003 Letter. Further, documents are being produced which describe the initial design
verification and validation tests, including durability tests, that were undertaken for the 77PSL3-
3 switch.

T1 developed a quiet version of the 77PSL1-3 switch in 1992 and began supplying these
quiet switches to Ford in early 1993, replacing the snap version of the 77PSL3-3 switch. To the
best of TI's knowledge, only that quiet version of the switch was installed by Ford in the subject




Ma, Kathlean DeMeater
October 3, 2005

Page 4

vehicles. Testing and validation documents relating to the development of the 77PSL3-3 quiet
switch are being produced with this letier.

Additional design and verification testing was performed in connection with certain
changes to the 77PSL3-3 switch that are described in response to question 7 below. Documents
produced in response to this question and to question 7 address the relevant testing associated

with such changes.

3 Provide a chronology of all events relating to the initial testing and supply of the
subject switches for MY 1991 through 2002 Ford F150, Expedition, and Linceln
Navlgator vehicles (including all prototype and pre-test designs) and of the
snbsequent investigation that led to the subject recall.

Ses response to question 2, above and TI"s regponse to question 4 in the September 2003
Letter for a discussion of the initial testing of the 77PSL family of switches.

TI began supplying the 77PSL3-3 switches for the subject vehicles (and other Ford
vehicles, namely, Diesel F-Series trucks, Broncos, Rangers and Explorers) at the end of 1992 for
initial use in MY 1993 vehicles. Prior to that time, TI had provided to Ford, on severel
occasions, protodypes and pre-test designs of the subject switches. Documents reflecting the
provisicn of these prototype or pre-test design grwitches are being provided to NHTSA.

At all times following the production of the subject switches, the switches were supplied
cither to Tier One suppliers {specifically, Tokico or Bosch Systems), or {(with respect to
replacement parts and therefore in more modest numbets) directly to Ford Moter Company and
Ford Motor Company of Canada, Over 14.8 million of these switches were manufactured by TI
fot uge in the subject and other vehicles between MYs 1992-2002, as reflected on Exhibit 1, page
2, attached to TI's September 2003 Letter. Exhibit 4 to this letter identifies the number of
switches supplied on a monthly basis to each of the above entities beginning in the calendar year
2001 and later. See rezponse to question 15, below.

TI understands that the Tiexr One suppliers assembled the switch with the master cylinder
and supplied the entire assembly to Ford, TI did not experience any significant number of
complaints about the switch or its operation during the period of its supply. Nor were any
meaningful number of subject switches returned to TT for any type of problem.

TI ceased supplying the subject switches ag original equipment to Ford in 2002. The Jast
model year vehicles on which they were used is, to TI's knowledge, MY 2002, although Ford is
in the best position to know whether the switch was used in any MY 2003 Ford vehicles.
Relevant documents pertaining to the termination of TI's supply of the switches to Ford for use
as original equipment on Ford vehicles is being produced in response to questions 10 and 17
below. TI has contimued supplying the switch to Ford for use as a replacement part. In 2003, TI
supplied 54,960 77PSL3-3 switches for replacement parts. In 2004, T1 supplied 60,600 77PSL3-
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3 switches as replacement parts. For calendar 2005, as of early September 2005, TI has supplied
19,190 switches as replacement parts.

TI had no role in any investigation that led to the “subject recall,” as that term is defined
in your August 31 letter. Prior to that recall, TI cffered to assist Ford and NHTSA in connection
with their investigations. TI did supply some informeation to Ford about the manufacture of the
switch which TI understands Ford requested In connection with gither its own investigation or
NHTSA's investigation. TI was never asked to underiake any testing joindly with Ford or
NHTSA {(although T1 offered to do s0). TI did not engege in any of ite own testing relative to the
subject recall. Howevet, TI provided NHTSA 1 listing of recommended tests, 2 copy of which is
being produced again in response to question 5 below, and met with NHTSA to elaberate on the
tests that it believes the agency shonld conduet.

4. Describe, and provide coples of all documents relating to, all inspections, tests, and
other sualysen of subject switches. Provide a listing of 21l such switches that were
inspected, tested, evaluated, or sssessed hy stating the vehicle's VIN, recall repair
date, mileage at the recall repair date, switch part number, part sérial snmber
(idemntifying marking)}, part date of build, anomalles detected, and reason for specific

switch analysis.

See responses set forth in this letter to questions 2, 3 and 7, and documenis produced in
connection with those responses for information on testing of the subject swiiches. As was the
case with the switches addressed in the Passenger Car Investigation and as discussed in the
response to question 7 in TI’s September 2003 Letter, T1 conducted production testing of the
77PSL3-3 switch to ensure that the switches coming off the production line were consistent with
Ford’s specifications and T1’s quality control standards. As part of its production testing, TI
pulled approximately 5 switches from every 2,000 switchez produced and subjected them to
various tests, including cycle tests. These tests confirmed that the switcheg pulled from
production lots consistently met mannfacturing standards. TI produced a sampling of production
lot testing reparts in response to question 7 in the September 2003 Letier, and can preduce all or
a sampling of such documents for the 77P8L3-3 switch on request.

TI's litigation cause and origin experts have also photographed subject switches and
subject vehicles when TI is put on notice of vehicular fires allegedly relating to 77PSL3-3
awitches. Copies of T1's photographs, which are identified by case ot claim, are being produced
herewith. Attached as Exhibit 2 to this letter is a chart listing the name of the case or claim in
which photographs are being produced, the type of vehicle, the date of loss, end the VIN number,
if it is known. In many cases, the VIN number that T1 is provided is inaccurate. To the extent
that subject switches were x-rayed by plaintiffs’ experts, those x-rays are also being produced. If
experts produced reports or were deposed, those documents are also being produced.

In addition, during the course of the more than 10 yzara of production of the
approximately 14 million 77PSL.3-3 switches that TI produced for installation on the subject
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vehicles, a relatively modest number of anomalous switches were discovered by TI or returned to
T1 by Ford or the Tier One entity to which TI supplied the switch. The exigtence of such
anomalies is not unusual when such a large number of switches are being produced. With
respect to each such switch that came 1o its attention, TI routinely prepared a report describing
and analyzing the problem with the switch in order to ascertain the cause of the anomaly. Those
reports that TT has been able to locate are being produced, as well as certain “Highlights™
documents which describe certain of these switches.

TI has carefully reviewed the reports on these switches and has concluded that they were,
in each case, the product of an isolated evert limited to one or a limited number of switches.
Further, all or mest of the issues with these switches were discovered efther before the switch
was shipped by TI (because the switch failed some performance or other test administered by TI)
or before it reached the inventory of switches installed by Ford on the subject vehicles. Thus,
these anomalics do not offer an explanation for the “alleged defect™ as that term is described in
your August 31 letter. In fact, TI does not believe that there is any connection between any of
the anomalies and the types of vehicle fires that NHTS A has identified as the basis for this
investigation. Examples of some of these irregular switches, described further in documents
supplied by TI, axe as follows:

. In O¢tober 1993, TT was notified by Tokico of a thread quality issue that
prevented efficient installation of the 77PSL3-3 switch {and two other
pressure switches) onto the master cylinder. Subsequent analysia showed
that the threads were being damaged at the point of manufacture, The
problem was tesolved by improvements in product handling. This
problem iz unrelated to internal leakage or the alleged defect.

» In November 1997, it came to TF 3 attention that a single 77PSL3-3 switch
was returned for an inoperative condition. T1 determined that the problem
with this switch was the zesult of the miscalibration of the sensor assembly
machine in the production line. Had this switch been installed ina
vehicte, the cruise conirol would not have functioned due to the open
circuit condition, The condition is unrelated to the alleged defect.

. In October 1999, TI discovered & switch returned from Tier One Bosch
Braking Systems due to 2 portion of the Kapton dinphragm visibly
appearing outside of the alyminum crimp ring. Following its investigation
of this switch, TI determined that one of the Kapton stations on the
manufacturing line was feeding in a double length of Kapton, thereby
causing the condition noted above. Subsequent maintenance 1o the
machine ensured that only single length pieces of Kapton were fed into the
switch. While TI cannot quantify the mumber of switches with this
condition, TT has no reason to believe that it was significant since the
condition was obvicus and few parta were returned evidencing this
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phenomenon. It bears note that T switches are visually inspected prior to
shipment and therefore TI believes that any significant number of switches
in which Kapton appeared outside the crimp ring would have been
identified. As far as TT knows, no such switches entered Ford's inventory.
TI does not believe that there is any relationship between these switches
and the alleged defect.

In late March 1999, during annual recertification testing, it was noted that
three 77PS switches drifted slightly below gpecified actuation pressures
after humidity and impulse testing. Devices were subsequently retested in
the late spring and summer 1999 and it was determined that the switches
ultimately passed these tests. The condition of low actuation pressure is
untelated to the alleged defiect and is not causal to internal leakage within
the switch.

In February 2000, TI was aleried by a Tier One supplier of a not-fully-
crimped 77PSL3-3 switch and of an incrimped switch, TI’s subsequent
investigation confirmex] that these were isolated events that resulted from
the mighandling of a small number of switches by manufacturing
personniel. TT utilizes a sensor to confirm the proper crimp geometey of
the switches. In this particular situation, thege switches were not subjected
to this sensor as a esult of the mishandling. T1 addressed the issue with
operator re-training. TI does not believe that this was a widespread
problern as no significamt numbers of such switches were returned to TI.
An uncrimped switch would have been inoperative. Neither an uncrimped
nor partieily crimped awitch would have contributed to the alleged defect.

In April 2000 and in May 2001, an issue arose with faulty hexports in
some 77PSL3-3 switches. TI determined that one or twa lots of swilches
were manufactured with the hexport seal surface off-center, resulting in
mating problems when the hexport was screwed into the master cylinder.
The poor seal created by this mating problem resulted in a leakage from
the switch at the point of mating with the master cylinder, but not internal
leakage. TI resolved this problem by developing a centering gauge, i.e., a
pin that would he put in the hexport to determine if the mating seal surface
was within specification and that would therefore solve the =ealing
problem. The hexport issue was unrelated to any interngl leakage or to the
alleged defect.

Deacribe all assessments, ansbyses, testn, test resnlts, tndies, surveys, simulations,
investigationa, inquiries, asseasments and/or evaluationn (collectively, “actlans™),
that relate ta, or may relate to, the alleged defect in any of the subject switches, that
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have been conducted, are being conducted, are planned, or are being planned by, ar
for, Texas Instroments. For each such action, provide the following information:

1 Vehicle make, model, and model year for which the smbject switch was or
may be used;

b. Aetlon Hifle or identifler;
c. The sctual or planned start date;
d. The actual or expected end date;

8. Brief summary of the zubject and objective of the action;

L Engineering group(s); suppller(s) responzible for designing and for
conducting the action; and,

g A brief summary of the findings and/or conclusions resulting from the
action;

b. For each action identifted, provide copies of all documenis related to the
action, regardless of whether the docoments are in interim, draft, ar final
form. Organize the documents chronologically by action.

TI has not undertaken any analyses of the 77PSL3-3 switch specifically with respect to
the alleged defect, and is not currently planning or conducting any testing related to the alleged
defect in the subject switches. Testing that T undertook relative to the alleged defect in the
switches at issue in the Passenger Car Investigation is described in response to questions 5 ard 7
of TI’s September 2003 Latter and reflected in documents produced in responss to those
questions with the September 2003 Letter,

TI's answer to question 5 of the September 2003 Letter states that TI's Sieve Beringhause
examined some switches returned from Ford’s 1999 recall of certain passenger vehicles in 1999
and 2000. A small number of 77PSL.3-3 swiiches were among those examined at that time.

Such switches had apparently been inadvertently retumed to Ford in response to the 1999
passenger car recall. The notes prepared by Mr. Beringhause on his cxamination of these and
other switches were produced to NHTSA with TI's 2003 production of documents responsive to
question 5 of the September 2003 Letter.

TI has previously provided to NHTSA its views on testing that the apency might
underteke with respect 1o the alleged defect in the syhject switches. A copy of itz suggestions in
that regard is being produced by TIL.




Ms. Kathleen DeMeter
October 3, 2005
Page9

Finally, the photographs described in response to question 4 above are responsive to this
request as well.

6.  Describe any sitnation, design, manufacturing process, ar other issue that might have
resulted in physical differences between any two subject switches. As part of this
description please include the physical difference being described, the cause of the
difference, and when the cause for the difference began and ended in production.

Based on conversations with Mr. Bruce York of NHTSAs staff, TI understands that this
question iz focused on physical differences that may exist as between certain switches that are
other than the result of purposeful design changes, which are described in responses to question 7,
below. TIhas not studied in any depth the physical differences that may exist between 77PSL3-
3 switches, and has no detailed list of such differences as may exist. Nor does TI believe that
any such physical differences as may exist would affect the functioning or durability of the
switch since such differences should be minor and largely cosmetic.

At the same time, TI appreciates that some physical differences may exist for a variety of
reasons. A recent comparison by TI engineers of the outside of the few switches in TI's
possession at its Atfleboro, MA facility indicated slight variations in plating color {probably due
to minor thickness differences) and some tocl marks in the crimp area, probably due to minor
variations in ¢rimp tooling maintenance, When cut open, the only differences detected were
some glight differences in the color of the arms and contacts, possibly due to variations in the
heat and current to which these switches were subjected during testing. T1 detected no
differences in contact size amonyg the switches it inspected.

As noted, TT is not aware of any physical differences in the switches that would have any
bearing on the functioning or durability of the switches or on the alleged defect. All switches are
designed to meet the Ford specifications, but given the nature of the manufacturing process it is
not unusual for two switches that do meet those specifications to have very slight physical
differences. Before switches enter the supply chain, they are subject to function tests and other
checks following their manufacture in order to identify any improperly manufactured switches so
that they are eliminated from the supply chain. Thus, any physical differences in switches
supplied to Ford should have no bearing on the functionality of the switch,

With respect to the specific physical differences identified by NHTSA, TT understands
that one of the differences relatzs to the location of indentations on the base of the switch, which
varics as between certain switches. This difference is accounted for by the fact that the switches
were produced in different cavities of the mold frame wsed by TI in the manufacturing process.
These differences would have no bearing on the functioning of the switch and are entirely
unrelated to the alleged defact.

NHTSA has also identified switches that have differing moveable contacts. Specifically,
NHTSA identified a switch in which the top portion of the moveable contact appears 1o be sitver
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codted, in comparison to other switches in which the top portion of that contact is copper. TI has
reviewed photos of these switches provided to it iy NHTSA. Based on the review of these
photos, it appears that the silver coated contact was the result of a supply anomaly in which TI’s
supplier of the moveable contact component provided a silver-coated part not consistent with
specifications. TI does not have any information concerning the extent to which this anomaly
may be reflected in other 77PSL3-3 switches that it manufactured. However, T1 has not
previously seen g awitch in which the top portion of the moveable contact is silver coated and
therefore has no reason to believe that this is or was a widespread phenomenon. TI does not
believe that the use of a moveable contact in which the top portion is silver-coated would have
any bearing on the finctionality of the switch or that it would serve as a factor contributing to the
alleged defect.

T1 also believes that the use of a silver-coated top porticn of the moveable contact could,
if one assumes the lack of sifver on the lower portion of the contact, reduce the expected life of
the switch and that this could result in the cruise control of 2 vehiele equipped with such  switch
becoming inoperable. This would occur due to an increased likelihood of an open circuit
condition resulting from oxidation across the contacts if there were a lack of silver at the contact
interface, Since TI has not inspected the switch at isaue and has not seen the lower portion of the
moveable contact, TI cannot draw any conclusions about the possible lifs expectancy of the
switch shown in the NHTSA photographs. In any event, TI does not believe that the anomaly
pictured in the NHTSA photos has any relationship to vehicle fires or other thermal events.

7. Describe all modifications or changes made by, or on behalf of, Texas Instraments
in the design, material composition, manufacture, quality control, supply, or
inatallation of the subject switches or subject switch swb-components, from the start
of production to date. For each such modification or change, provide ihe following
information:

a The date or approximate date on which the modification or change was
imcorporated into production;

b. A detniled description of the modification or change;

c. The reason(s) for the modification or change;

d. The part mumbers (service and engineering) of the orizinal component;
e The part number (service and engineering) of the modified component;

Whether the original unmodified component was withdrawn from
production and/or aale, and if 50, when;

[ Whea the modified component was made svsilshle a1 a service component;
and
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h. Whether the modified component can be interchanged with earlier
production componenis.

TI does not interpret this question to apply to routine and minor adjustments to the
manufacturing procesa made during thet process, e.g., to the maintenance, tubrication and
calibration of production machinery.

Certain modifications or changes to the design, manufacture or material composition of
the 77PSL3-3 switch were submitted to Ford for approval during the period April 1991 through
the current date. These changes were as follows:

April 1991 -- Change in terminal position dimension. TI requested, and Ford approved,
AD increase in the tolerances of the terminal position to reflect the dimensional capability of the
switch. TI made this request following a study of acteal manufacturing tolerances which
indicated that the change was necessary 1o accommeodate the parameters of the switch. This
change occurred prior to full scale production and sale of the switch,

November 1991 -- Change in thread gauging specification, T requested and Ford
approved an increase in thread gauge specification from 2A to 3A, i.e., from a tighter to a looser
iolerance. TI requested this change to meet industry standards for plated thread allowance. This
change occwrred prior to full scale production and sale of the switch.

January 1993 — Conversion from “snap™ to quiet switch. Ford requested, in response to
congumer complaints, that TI develop a version of the ewitch which would operate without a
snapping sound when the switch was activated. This change required dimensional changes in the
snap acting disc. The snap and quiet versions of the switch are interchangeable. Once this
change was implemented, T1 ceased supplying the snap version of the switch.

March 1994 — Switch to color pigments in plastic base uging alternative material to
comply with government regulations. This change was requested by Ford and was made in order
to comply with hazardous materials regulations. The switches made prior to this change would
have been interchangeable with the switches made subsequent to the change. However, once this
change was implemented, T1 ceasad supplying the switch in & form that did not reflect this
change.

February 1995 — Change in siee] type due to temporary interruption in supply of steel.
This change was requested by TI because of esrthquake-related supply interruptions from the
Kobe Japan steel supplier for Textron, the manufacturer of the hexport component for the switch,
This temporary change entailed moving from 10L:10 steel to 10107 steel used to make the
hexports for the switch. The parts made before and after this change were interchangeable with
one another. TI continued producing and selling switches with the 10110 steel until the supply
of such switches was exhausted.
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February 1995 -- Addition of pressure tester. TI requested this change in order to
increase its manufacturing capacity by bringing on an additional pressure testing machine to
allow for this capacity growth, There was no change in the test procedure. This change had no
impact on the design or manufacture of the switch.

September 2002 — Change in hexport chromate plate to comply with environmental
regulations. Ford requested this change in order to comply with new environmental regulations.
The change entailed moving from a hexavalent chromium bond to a trivalent chromium bond.
The parts manufactured before and after this change would have been interchangeable, but TI
ceased producing and selling the haxavalent chromium parts after the change was implemented,

March 2004 -- Relocation of manufacturing facility from Attleboro, MA to Mexico. This
was done at TT"s request. The menufachiring process was transferred without any change to the
design or mamufacture of the switch, All of the 77PSL3-3 switches manufactured in Mexico are
used for replacement paris.

To the extent that TI has so-called SREA and other documents in its possession that
relate o these design or manmfacturing changes, such documents are being supplied. To the
extent gvailable, warrant documents are being supplied which identify the date of
implementation of each chanpe noted ahove.

None of the changes led to a change in the part number supplied to the subject vehicles.
The modified parts were made available as original cquipment and service parts, except that T1
believes that none of the switches supplied after MY 2002 were installed on Ford vehicles as
original equipment. Ford is #n a hetter position to confirm when it ceased installing switches as
original equipment on its vehicles,

In addition, the detail drawings that are being produced in response to question 1 show
other changes made to the design of the switeh at various points during its production. Each of
these revisions was approved by Ford,

Apart from the changes described above, there were some infrequent changes in suppliers
of components, In all cases, these changes occurred after the switch ceased to be supplied 1o
Ford for use as original equipment. These supplier changes are identified on the chart attached
hereto as Exhibit 3 1o this letier. There have been no changes to the manner in which the switch
is supplied to Ford or to Tier One entities during the period that the switch has been
mamifactured.

With respect to changes to TI's quality eonirol procedures during the period of the
production of the 77PSL3-3 switch, relevant documents reflecting such changes are being
produced in response to question 1, above.

TI has no information on changes to the installation of the switch, if by the term
“installation” NHTSA is referring to its installation on Ford vehicles. There have been no
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chanyges in the method that TT uses to instatl components of the switch indo the switch from the
beginning of production through the current date.

8.

Provide a detailed explanation of the extended cycle life switch design discussed in
US Paient Number 5,932,857, dated Anpgust 3, 1999 {copy attached). As part of your
reaponse, please include:

a.

A detailed chronology of all events, meetings, communications, both internal
to Texas Instruments and external, in which Texas Inatrumests was involved
and which led or contributed to the Patent application of May 6, 1997 which

résulted in the Patent award on August 3, 1999;

Any discussions or communications with Ford regarding the extended cycle
life switch desipn described in Pateat Number 5,932,857 and if no
communications took place related to this topic, explain why not.

Is chronological order describe &ll assessmenis, analyses, tedts, test results,
stndien, surveys, cimulations, inveatigations, inquiries and/or evalnations
{collectively, “actions™) that relate to, or may relate to the preparation or
application for, ar awarding of Patent Numher 5,932,857, For cach such
action, provide the following information:

i Action title or identifier;

it. The actual or planned start date;

ili. The actual or expected end date;

Iv. Brief summary of the subject and objective of the action;

Y. Engineering group(s}/supplier(s) reaponsible for designing and for
cenducting the action; and

vi. A summary of the action activities, findings and/or conclusions.

The patent that is the focus of thiz question evolved out of TI's on-going efforts to locate
materials thet might increase the number of its supply sources for the components used in its
products, improve performance and reduce the cost of its products. However, as described
further below, the invention described and claimed in that patent was not implemented as it did
not prove to be of practical valoe to TI relative to the subject switches or the family of switches
of which the subject switches are a part.
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TTs family of 77PSL switches, using the Kapton FN product as a diaphragm, were
meeting or exceeding the Ford specification tests during the period of their production and were
not being returned in any meaningful numbers for warranty, safety or any other reasons. TI
nanetheless undertook efforts beginning in the early 1990°s to identify possible alternative
diaphragm materials, consistent with its efforts described in the prior paragraph.

As relevant to the patent that is the subject of this question, testing by TI engineers of a
variefy of alteative diaphragm materials was undertaken in the summer of 1995 and continued
on a perindic hasix for the next several years. Cycle testing based on Ford-specified endurance
schedules originally focused on & Kapton product with a different type of Teflon coating
(perflouroalkoxy), known as Kapton XP. TI discussed this product with Dupont at & July 28,
1995 meeting to gather certain information about Kapton XP matetial, including its nature,
availability and cost.

TT's testing of Kapton XP was conducted largely in the summer and fall of 1995. TI also
tested other potential alternative diaphragm materials simultaneously, notably Kapton coated
with polytetraflouroethylene (PTFE) and TALPA 2000, an annealed monolithic PEEK film.
This testing yielded results offering information on the cycle life of the 77PSL switches using
Kapton XF material and other materials tested in comparison to the cyele life of the switch using
the Kapton FN material. A November 22, 1996 document that describes these tests, the
eonditions under which they were conducted and their results was produced by Tl in September
20103 in connection with the Passenger Car Investigation and was assigned document gumber TI-
NHTSA-021089-021110.

As a result of the tests conducted in 1995, TI determined that the use of alternative
digphragm films could yield improved switch cycle lives that might be appropriate for a variety
of different types of switch applications, On the basis of the test results, an internal TT
“Invention Disclosure™ form dated Jenuary 17, 1996 was completed by the three TI engineers
involved with the alternative diaphragm project. A copy of that doeument is being supplied by
T1. The completion of this form set in motion internally at T1 a process whereby claimed
ioventions are reviewed by applicable TI patent committee and TI patent counsel to make a
determination on the basis of n varicty of factots as to whether to pursue a patent application. In
this particuler case, the initial disclosure described in January 1996 was further amended by the
TT engineers in May 1996, This, i turn, led to the drafting of a series of petent claims and
ultimately a patent application, which was completed and filed with the £1.S, Patent and
Tradematk Office (“PTO”) on May 6, 1997, This patent application, as initially filed, consisted
of eight claims concerning the use of films as diaphragms.

Tl ultimately determined that while Kapton XP offered some advantages in terms of
cycle life, it did not satisfy some of the key goals sought to be attained through the testing of
alternative materials. Specifically, Kapton XP did not resotve TI’s réliarcs on Dupont as a sole
source of the material used for the switch diaphragm. Further, TT determined that Kapton XP
was actually a higher priced product than Kapion FN. Thus, since Kapton XP failed two
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meagures for an alternative diaphragm (broadening supply sources and reducing costs), and in
view the fact that the switch comtinued to meet or exceed Ford’s specifications with Kapton FN,
TI did not further consider Kepton XP as an alernative material.

During the time period from the receipt of the first disclosure to the filing of the patent
application on May 6, 1997, TI continued its testing of aliernative diaphragm materials. One of
these was g materinl that came to its attention known as Torelina PPS, a biaxially—oriented
material made by the Toray Company in Japan. TI first received a sample of this material in
October 1996, Torelina wes not desipned by its manufactarer for use as & diaphragm material.
Nenetheless, TI began cycle and endurance testing with Torelina in October 1996. In addition,
tests were ¢conducted on the exposure of the material to brake fluid, as well as temperature
exposure and tencile elongation tests. Further specific information on this testing and the results
are described in documents, including confidential documents, that TI produced in response to
question No. 7 in connection with the 2003 Investigation.

The fall 1996 testing by TI of the initial Torelina product that TI had received yielded
generally encouraging results in terms of the number of cycles to which the product could be
successfully exposed. In April 1997, additional Toreling material was received by TI from
Toray, Cycle testing of that material, however, yielded less satisfactory results. TI determined
that the regin used in material received in April 1997 was different from the resin used in the
Torelina sample that TI iested in 1996, and thet Toray no longer was making the same type of
Torelina a8 was supplied in 1996. TI conducted further testing of Torelina with additional
sample material received from Toray in June 1997. These tests also did not yield satisfactory
results. A new batch of Toreling was received and tested in January 1998. Among other tests,
Dynamic Mechanical Analysia testing was performed on this material.

TI determined that the April and June 1997 results showed an inconsistency in the ¢ycle
life performance of the material. Further study of the material showed that it displayed different
crysialline structures from lot to lot and that these differing structures were the resuft of
variations in the resins used in different lots of the material, A TI representative met with Toray
at its offices in Japan in September 1997, At that meeting, T1 obtained further information
about the pature of Torelina (which is a product oriented toward clectrical rather than mechanical
uses} and learned that Torelina is not subjected to any mechanical testing by Toray. Further, TI
became aware at that time of the unavailability of Torelina for sale in smaller volumes more
suitahle to T1’s needs.

In Aptil 1998, TI received an Office Action from the PTO that the claims submitted with
the May 1997 patent application were rejected, in part because of issues relating to the
patentability of the invention described in the May 1997 application. These patentability
questions were, to a substantial degree, rooted in the fact that the claims were focused on the use
of a Kapton product (Kapton XP) as a diaphragm that was not fundamentally different from the
product that had been in use by TI for several years in its production of the 77PSL family of
awitches (Kapton FN).
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In response to the Office Action by the PTO, TI engineers and counsel consulted about
further sieps to secure a patent, A decision by necessity was made in May 1998 to modify the
application in order to focus the claims on the use of Torelina es & diaphragm material. By that
time, TI had identified certain concemns with Torelina, notably its inconsistent performance due
to the varishility of the resins used in its manufactare. (TI also determined that Torelina offered
no significant cost advantage over Kapton FN.) Nonetheless, TI decided that there might be
some potential for the use of Toreling in certain switch applications at some future point and that
it was therefore appropriate to proceed with the modified patent application based on the use of
Torelina or some eimiler biaxially-oriented material as a potential diaphragm. Amended patent
¢laims were accordingly filed in June 1998. A copy of these amended claims is being submitted
by TI. The PTO advised T1 that the amended patent application would be allowed in August
1958, Patent Number 5,932,857 was issued about one vear later, in August 1999,

TI conducted renewed cycle testing of Toreling in December 1998, using a larger sample
size than was used previously. The goal was to generate more comprehensive test results in
order to determine Tarelina's suitability as a diaphragm for either the 77PSL family of switches
or other switches produced by TI, including en air conditioning switch and a transmission switch
supplied to another vehicle manufacturer, The tests undertaken in late 1998 were derived from
Ford’s specifications and included tests addressing calibration, proof, impulse, burst, vacuum,
temperature, cycle and material comparison tests, which are described in a document that TI is
producing. The testing yielded generally poor tesults, with high leakage rates and evidence that
Torelina was unable to withstand higher temperatures. TI did not theresfler continue any further
testing of Torelina in connection with the development of a possible altemative diaphragm
maiderial for the 77PSL switches. (There was some further consideration given to the use of
Torelina in 2001 in connection with a different type of switch being considered for a time for use
by a vehicle manufacturer ather than Ford. However, that switch was never ordered or
produced,) Documents relating to the testing of Toreling, other than those previously produced
by TI in connection with the Passenger Car Investigation, will be made svailable to NHTSA on
Tequest.

Since the patent application had no bearing on TI’s continued supply, or plans for fiture
supply, of the 77PSL family of switches to Ford, TI did not discuss the patent application with
Ford. In that regard, it bears note that Ford had never asked T1 to change the material used in the
diaphragm of any of those switches. Nor did Ford at any point during the period that the patent
application was prepared and prosecuted advise TI that there was any quality or other issue with
those switches. Given that fact and the fact the switches continued to meet Ford’s specifications
at a commercially acceptable cost per switch, rone of the aliernative diaphragm materials
described in the patent application were ever deemed to warrant further consideration for use in
the TI-produced cruise control deactivation switches,

TT also did not discuss the patent application with any other entity outside TI, As
indicated above, TI did discuss issues pertaining to the characteristics, cost and availability of
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Kapton XP and Torelina with Dupont and Toray, respectively.

9. Following the May 6, 1997 filing application which lead fo the award of Patent
Number 5,932,857, describe all modifications or changes made by, or on behalf of,
Texas Instroments in the design, material composition, manufacture and/or
fabrication, guality control, supply, or installation of ¢the subject switches, which
relate to, or may relate to the alloged defect. For each such modification or change,
provide the following information:

a The date or approximate date on which the madification or change was
incorporated inte switch production;

b. A detwiled description of the modifieation or change;

(3 The reason(s) for the modification or change;

d. The part numhers (service and engineering) of the original component;
¢ The part number (service and engineering) of the modifled component;

f Whether the original unmodified compenent was withdrawn from production
and/or sale, and if so, when;

L When the modifled component was made available as 8 service component;
and

h Whether the modified component can be interckanged with earlier
production ¢componenty,

If modifications ar changes a3 described in the Patent Number 5,932,857 were not made to
the SCDS, atate 50 and explain why they were not.

No medifications to the 77PSL3-3 switch were made as a result of the petent, As
explained in response to question 8, above, the biexially-oriented Torelina which was the subject
of the patent claims was determined by subsequent testing to have variays problems that
rendered it unsuitable for use as an alternative to Kapton FN. These included inconsistencies in
the product’s crystalline structure from lot 1o lot, which led to insufficiently consistent results in
durability testing and issues with the product’s susceptibility to high temparatores. As also noted
above, Kapton XP was not further considered by TT as an alternative diaphragim material for the
reasons stated in response to question &, above.

10.  Provide coples of all documents or communications between Texas Imstruments and
Ford regarding the alleged defect in the subject switches. Orgasize the document
coples in chronalogical order.
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Tl is producing in chronological order documents reflecting communications with Ford
regarding the alleged defect in the subject switches, including careespondence, e-mails, and any
nates of meetings and telephone calls. TI interprets this request to exclude general commercial
communications, as well ag litigation or mediation-related communications. Further, TI refers
NHTSA to documents previously produced by T in response ta question 9 in connection with
TI’s September 2003 Letter. TI is requesting confidentiality in connection with certain of these
documenis,

11.  Provide copies of sll documents or communications beiween Texas Instruments and
DuPont regarding the alleged defect in the subject switches, Organize the document
copies in chronological order,

T1 is producing in chronological order documents reflecting communications with
Dupont regarding the alleged defect in the subject switches, including correspondence, e-mails,
and any notes of meetings and telephone calls. TI intexprets this request to exclude general
commercial communications, as well es litigation or mediation-related communications.
Further, TI refers NHTSA to documents previcusly produced by TI in response ta question 10 in
connection with TI's September 2003 Letter.

12.  Provide copies of all documents tranamitied internally within Texas Instruments
that relade to the alleged defect in the subject switches.

Tl is producing documents reflecting internal TI communications regarding the alleged
defeet in the subject switches. TI interprets this request to exclude litigation or mediation-
related communications. Further, TI refers NHTSA to documents previously produced by Tl in
response to question 11 in connection with TI’a September 2003 Letter, which concemed
documents that relate to the durability of the switch there at issue,

13.  Describe and decode all identifying markings used by Texas Instruments on the
aubject switches.

The only identifying marks on the subject switches is the Ford part number, which is
F3TA-9F924-CA, and a TI date code, which is a four digit Julian date code, That code iz, on
occasion, followed by an “a” or “b" to denote a change in the material lots (most frequently, the
disc [o1s) used as of a given date. A document that describes the markings on TI switches is
being produced.

14.  Pravide copien of all failure mode and effects analyses related to the subject
switches.

TI is preducing its Design Failure Mode Analyses Reports (“DFMEA™) and its Process
Failure Mode Analyses Reports ("PFMEA") for the subject switches. TI intexprets this request
to exclude DFMEAs and PFMEA= prepared with respect to the component parts of the subject
switch.
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15.  State the number of each of the following that Texas Instruments has sold either as
original equipment or replacement parts that may be used in the subject vehicles by
component name, pari number (both service and engineering/prodaction), model
und model year of the vehicle in which it is used, mouth/year of sale (Including the
cul-off date for sales, if applicable), and the location to where the component was
shipped:

a. Subject components; and

b. Any kits that have been released, or developed, by Ford for use jn service
repairs to the gubject component/assembly.

Provide this information in Microsoft Access 2000, or a compatibie format, entitied
“REQUEST NUMBER FIFTEEN DATA.” See Encloaure 1, Data Collection Disc, for a
pre-formatted table designed for this submission.

(a) See Exhibit 4, which shows the number of 77PSL3-3 switches gold by TI a= original
equipment of replacement parts for the subject vehicles on a month by month bagis for the period
2001-2005. This chart also shows the identity of the entity 1o which the switches were supplied
during this period. Switches supplied to Ford’s Tier One suppliers shown on Exhibit 4 were
supplied for use as original equipment, while those supplied to Ford were generally intended for
use a5 replacement equipment.

TT used a different computerized system to track inventory and sales prior to 2001. It
would be quite burdensome to endeavor to retrieve monthly sales data and location shipped for
that time period. Annus! seles duta for the 77PSL3-3 switch for the period prior to 2001 (and
through 2002} is reported on Exhibit 1 to TT's Septerber 2003 Letter. That Exhibit shows the
number of switches supplicd as original equipment and as replacement parts for each relevant
year through 2002,

The component name and part number were the same throughout the period, f.e.,
77P8L3-3. TI does not have any mare specifie information on how many switches were
installed on each model Ford vehicle, With respect to cut-ofF dates, TI refers NHTSA fo

cotrespondence that is being produced by TI in response to question 10 of this letter.

? There is a small diserepancy in the 2001 annual fgures reported on Exhibit 1 to the
Septemnber 2003 Lotter and those reported on Exhibit4. TI believes that the discrepancy could
be the consequence of different reporting systems, Wt will advise NHTSA if it uncovers any
other basis for the discrepancy.
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{b) T1 has no responsive information concerning kits that have been released or
developed by Ford for use in repairs to the subject switches.

16.  For each sub-compoment of the subject switch, provide the supplier’s name, address,
and appropriate point of contact (name, title, and telephone number).

See Exhibit 3 attached to this letter,

17.  Provide copies of any and all documenis and/or communications prepared at any
time by Texas Instruments and/or any contractor or representative working o
behalf of Texas Instruments, which relaies or may relate to Texas Insiruments
opinion, including the approval, or disapproval, of the application and utilization of
the Texas Instruments pressnrs awitch as used in any and all Ford vehicles. Include
any and all background material used as a basis for these opinions. These
documents may include but are not limited to any and all assessments, analyses,
teats, test results, stndies, surveys, simulations, investigations, inquiries and/or
evaluations that were performed by or for Texas Instrumenis.

TI is producing respongive documents. Additional responsive documents may be found
(8} in documents produced in response to question 10 of this letter and (b) among documents,
including confidential documents, produced by TI in response to questions 7, 9 and 11 of the
September 2003 letter. TI also refers NHTSA to TI's response to question 15 in TI's September
2003 Letter.

TI notes that as a supplier to Ford ar its Tier One supplicts TT was not in a position to
exercise “approval” or “disapproval” authority conceming either the application or utilization of
the TI pressure switch in any or all Ford vehicles. In that regerd, Ford's use, installation and
placement of the switch in Ford’s vehicles is not a matter within TI"s control. Rather, Ford
provided TT with the specifications for the switch and TI's role was to provide the switches that
met those specifications, which it did.

18. Faraish Texns Instrumenia’ assesament of the alleged defect in the subject switches,
incloding:

a, An ssseasmeont of the failure mechanism;

bh. An assessment of the design factors of the subject switches that may influenee
the dorability of the subject switches;

c. An asseasment of the mannfacturing factors that may inflnence the durability
of the subject switches;

d. An assessment of the vehicle sxsemhbly factors that may influence the
durahility of the subject switchex; and
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€ An assessment of the use factors of the subject switches that may mfluence
the durahility of the subject switches,

Please be as specific as posaible in your answers and provide engineering
¢xplanations for how varions factors effect the switch dursbility.

TI does nat believe that there is any safety defect in the design or manufacture of the
77PSL3-3 switch. TI notes that vehicle fire incidence rates for the vehicles utilizing the subject
swilch are quite variable depending on vehicle mode! and model year, even though the same
switch was provided for each vehicle during the period MY 1995 through MY 2002. TI is
unable to explain why ceriain vehicles have higher fire incidence rates than do other vehicles, but
the variability of these rates coupled with the cousisiency of the switches supplied to ench type of
vehicle sugpests that ewitch design and manufacture do not explain the variability,

Tl provided its detailed assessments responsive to this question in Tesponse io question
number 15 inits September 2003 Letter and incorporates that assessment into this letter by
reference. The failure mechanism, design, manufacturing, assembly and use factars described in
the September 2003 Letter are the same with respect to the 77PSL3-3 switch as were described
in that letter.

Finally, T] notes that & is continuing to be put on notice of fire claims comcerning Ford
vehicles equipped with a competitor’s switch, which replaced the TI switeh. One such claim,
Bixler, involved a 2004 F-150 not equipped with the TI switeh. Another claim, Casada, involved
8 2000 F=150 covered by the subject recall, which vehicle allcgedly experienced a fire after the
recall repair was performed. If true, the vehicle did not contain a TT switch at the time of the
fire. Copies of TI's litigation expert’s photographs conceming these two fires are bej
produced for NHTSA’s information. In yet another case Ul15W23
was sued in a case involving a 2003 Expedition. The that the vehic
due to TI's speed control deactivation switch, which was not in the vehicle. TI was later
dismissed from this case. A copy of the petition filed in thelJJJllase, which was filed
against TI by attomney Norman Jolly, is being produced by TI as Exhibit 5 to this letter.

& L L

TT has worked diligently to prepare the above responses and gather the documents being
produced. TI is prepared to discuss with NHTSA any of the above answers and to respond to
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any questions that the agency mipht have about these answers and any of the documents
being produced.

Respectfully,
{ deced flrpmdd
EI':;I:IJ P, Re}muﬂs e

Senior Counsel, Law Department
Texas Instruments, Inc.

ce! Mr. Bruce York




