September 10, 2003
YIA HAND DELIVERY

Mzs. Kathleen DeMeter

Office of Defects Investigation

National Highway Safety Traffic Administration
400 Seventh 8t., SW

Washington, DC 20850

Re: EA 02025, Response of Texas Instruments, Inc. to Yoor June 25,
2003 Information Request

Dear Ms. DeMeter

This will respond on behalf of Texas mstrumnents, Inc. (*TT7) ta your Time 25, 2003
Information Request leiter. To prepare this response, TI has reviewed relevant materials and
compiled mformation from knowledgeable T1 personmel. While TI's Tesponse to this letter is
cimrent as of the date of this Tesponse, in some cases the documents that are being produced by
TI were previously collected diring the conmse of litigation. TI eomducted a review for additional
documents in response to your letter and any responsive documents located during that review
are produced. A disk which contains a copy of this Tesponse is also enclosed, as per the
instractions in your letter.

T1 is producing a privilege log identifying documents responsive to the requests that are
protected by the attorney client and work product privileges. T1 interprets the requests to
exclude documents prepared in comection with litigation and mediation. Due to the volume and

expense associated with collecting information about such documents, T1 has not identified those
litigation/mediation documents on its privilege log.

At various points in this letter, we identify documents that are not being produced, it
that TT is prepared to produce should NHTSA be interested in reviewing such documents. TT is
also prepared to further discuss with you and your colleagnes any matter relative to your inguiry
or this letter.

As a matter of general background, the subject switch is a hydranlic pressure switch that
functions as a redundant cruise contrel deactivation switch used in a1l of the subject vehicles.
The switch converts pressure from brake fluid into an electrical switching action designed to
deactivate the vehicle’s cruise control. The switch is screwed into a proportioning brake valve
that iz filled with brake fluid. The fluid enters the hydraulic part of the switch and presses
against a seal or diaphragm. The diaphragm is composed of three 1ayers of Kapton, each layer of
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which is coated on both zides with Teflon (Kapton 500FN131). The Kapton and the Teflon are
manufactired 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 diaphmagm. This
pressure increase is transferred to a converter and disk in the switch, cansing a spring arm in the
switch to move into an open position at a designed pressime. This open circuit between the
switch terminals prevents current flow to elements of the criise control systemn, thereby
disengaging the cruize conirol.

TI does not believe that the subject switches contain a safety defect, and T1 is not aware
of any safety data or trend that demonstrates that a firther recall is warranted. TI is not familiar
with the 26 incidents of vehicle fires identified in your letter (or with the incidents identified in
the materials forwarded to Ford om July 30, 2003}, but notes that assigning cansation in the caze
of under hood fires is extremely difficult given the numerous potential canses of such fires and
the frequent ahzence of dispositive evidence of causation. T1 firther notes that the subject switch
was never installed in two of the vehicles that were among the 26 identified in your letter,
specifically, the 1999 Town Car and the 1998 Crown Victoria.

1. Provide an electronic listing, in Microsoft Excel 2000, of all speed control
fleactivation and other brake pressure switches of similar construction
manufactured by Texas Instruments for use in motor vehicles. Provide this listing
by switch type, switch part nomber, switch cycling pressures, years of production,
vchicle applications (by make, model, and motlel years), nomber produced for
original equipment installation (by calendar year), and number produced for sale as
service replacement parts (by calendar year). Show switches produced for use in
the subject recall as a separate entry.

Exhibit 1 hereto contains an electronic listing in MS Excel 2000 of all TI manufactured
speed control deactivation switches, regardless of whether or not they are of similar eomstruction.
This listing, which inchides the subject switches, Teflects the best information available to TI
with respect to each element of this question. It is subjject to the following caveats:

First, TT prochxces and has previonsly prodiced a variety of other brake pressime switch
products that perform fimetions different from the subject switches, including parking brake, Tide
control and Electromic Brake Deactivation switches. TI will supply a separate list of these other
switches if NHTSA ac requests. Secomd, because T1 was a Tier 2 supplier to Ford, it was not in
a position to know which model vehicles received the switches. Third, it is possible that TT s
Tecords eoncerning the number of switches supplied are not fully acourate. Forth, it is possible
that the part volumes listed 1under the vohime by year category may inchide service parts. If the
vehicle mamifacturer did not indicate that its order included service parts, TT may not have
Ikmown whether switches were ordered for original installation or for service parts. Finally, with
Tespect to the service parts by year tab in Exhibit 1, T1 assummes that any parts ordered during
years when the part was not in production were service parts. These assumned service part
vohmnes are highlighted in grey shading in Exhibit 1.
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.8 Provide copies of all engineering standards and specifications relating to the subject
switches.

TI interprets this request to include specifications and standards that relate to the subject
switches, rather than individual components of the subjject switches. T1 does not interpret the
Tequest to include general engineering testing standards. T1T is producing the Ford specification
for the subrject switches and engineering drawings for the subject switch. In addition, TT
possesses copies of Ford’s specification and engineering drawings for the brake proportioning
valve into which TI's switch was installed. The specification was prepared for one of Ford’s
Tier I suppliers (Hilite Industries). These decuments can be produced upon Tequest. Among
other things, the Hilite documents demonstrate that Tier I suppliers were requited to test the
brake proportioning valve, including the subject switch.

i Describe, anid provide copies of all docoments relating 1o, all design verification an<l
validation tests that relate in any way to the durability of the subject switches.

TI understands this question to request pre-production verification and validation testing
consistent with the general understanding of those terms within the automaobile parts
mamifachming indnstry. T1 will describe and prodhice docurnents relating to additional testing,
including production testing and testing during the pre- and post-recall investigations, in
commection with its response to request nurnber 7 below.

In 1987, Ford asked TT to design a redundant cruize control deactivation switch beginning
with Model Year 1992 Panther Platform {Lincoln Town Car, Mercury Grand Marquis and Ford
Crown Victoria) vehicles. When Ford asked TI to design these so-called Next (Generation Cruise
Control Deactivation switches, TI was already mamifacharing power steering pressure switches
and ride conirol {anti-dive) brake pressure switches for Ford.

Ford provided the specifications for the subject switches that set forth testing the switches
had to pass before preduction. In consultation with Ford, TT began design and testing at the end
of 1988. TI conducted mmmerous pre-production tests on the manufacturing processes, alternate
component parts, and prototype switches. For example, T1 eonducted mltiple cyclefimpulse
tests, salt spray tests and burst tests and a variety of other tests during 1989 throngh 1991. These
imitial pre-production tests were desipned to ensiure that the subrject switches would meet Ford’s
specifications. In addition to conducting internal testing, T1 routinely provided prototype
switches to Ford and its Tier 1 suppliers for laboratory testing and testing in prototype fleet
vehicles.

During the pericd 1989 to 1991, TT designed two types of switches for the Panther
Platform vehicles: the SYPSLS-3 switches and the 77PSL.2-1 switches. A difference between the
S7PEL and 77PSL swilches was that the 57PSLs used an “S” shaped spring ammn as opposed to an

“L.” shaped spring amm.
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Becanse the 77PSL switches would not be produced in time for the model year 1992
Lincoln Town Car, TI tested and submitted to Ford an Initial Sample Report (“ISR™) to qualify
the 57PSL.5-1 for use in the Lincoln Town Car on Janmary 1, 1991. Ford approved the ISR and
TI shipped 57PRL5-3 switches which it believes were installed on Lincoln Town Cars chiring the
first few months of production of those vehicles.

During the summer of 1991, TI conducted final pre-production testing to validate the
desipn of the 77PSL2-1 switch. These tests were requited by Ford as part of its specification and
included: a calibration test, a voltage drop test, a cinrent leakage test, a burst test, a vibration test,
a vacuum test, a ternperature cycle test, a fhuid resistance test, an impulse test, a terminal strength
test, a hurnidity test, and a salt spray test. The testing criteria are discussed in detail in the Ford
specification produced in response to Tequest mmnber 2 and the ISR packages produced in
Tesponse 1o this request.

During pre-prodduction testing for the 77PSL2 -1 switch, in the late surmmer of 1991, TI
discovered that certain switches crimped on its automatic-1oad crimping machine (*“AMI™) at its
Attleboro, Massachusetts facility were not passing one of the cycle tests. However, switches
preduced on the mamaal-load crimping machine passed this same test. As a result of the
1mexpected problem with the crimping on the AMI machine, TI sought permission from Ford to
begin production of the 77PSL2-1 switches using the manual crimper for the first 90 days of
production while TI resolved the issue. Ford gave T1 permission to use the manual crimper and
approved TT's Septernber 2, 1991 ISR for production of the 77PSL2-1 switches. After T1
performed some maintenance on the crimp portion of the AMI machine, inchiding cleaning the
pressure lines and filters, and replacing the crimping dies, T1 retested the 77PSL switches on the
AMI machine and determined that all of the switches passed Ford’s test specifications. TI
submitted an addenthmm to its ISR on December 12, 1991 and obtained permission from Ford to
begin production of the 77PSL2-1 switches using the automatic-1oad crimp portion of the AMI
machine in late 1991/early 1992. TI began using the automnated crimper for production of the
FTPSL2-1 switches in approximately February 1992, The automated crimper was used for all
F7PSL2-1 switches mamifactured by TI after this date.

In the spring of 1953, Ford asked TI to design a quieter cruise control deactivation
switch. TI did so, developing TI part mmiber 77PSL3-1. TI subrnitted an interim ISR to Ford on
April 13, 1992. Ford approved the interim ISR and, TT understands, Ford began using the 3-1
switch on the Mercury Grand Marquis and the Ford Crown Victoria shortly thereafter. A final
ISR was submitted to Ford on August 4, 1992 and approved shortly thereafter. Key differences
between the 77PSL2-1 and the 77PSL3-1 were that the base material was different and that the
disc had a softer “snap™ when the switch was triggered.

TI’s testing Teports, engineering notes, correspondence, and ISR teports are being
produced in chronelogical order. Certain documents produced in response to Tequest mombers 2
and 7 also may be respomnsive to this Tequest.
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4. Provide a chronology of all evenis relating to the initial testing and sopply of the
subject switches for MY 1992 throngh 1997 Ford Crown Victoria, Lincoln Town
Car, and Mercury Marquis vehicles and of the subsequent investigation that led to
the subject recall.

See TT's response to request mamber 3 for a chronology of the initial testing and supply of
the subject switches.

TI supplied the 77P8L2-1 switches (for the Lincoln Town Car) and the 77PSL3-1
switches (for the Meroury Grand Marquis and the Ford Crown Victoria) for Model Years 1992
through 1997 without receiving any safety cornplaints related to the swiltches. TI conducted its
own praduction testing on the switch 1ots coming off the production line. The switches pulled
off the line (approximately 5 switches per each 2000 of production) were tested and routinely
met 500,000 full scale pressure cycles. In addition, T1 conducted production testing required by
Ford. The switches tested met or exceeded Ford’s specifications. TT is producing sample
documents demonstrating the production 1ot testing in Tesponse to request mamber 7. T
possesses approximately 140 additional boxes of production lot testing documents which can be
made available upon Tequest.

TI interprets the “subsequent investigation that led to the subject recall” to mean the
investigation that led to Recall No. 99V-124. TI first leamed of the under hood fire issue in
approximately November 1998, when Ford representatives contacted TI personnel and advised
that NHTSA had contacted Ford regarding under hood fires in 1992 Lincoln Town Cars. Prior to
Ford contacting T1, ne one at Ford or amy Ford Tier 1 supplier had raised with T1 @y questions
Tegarding the possibility of fires in the subject switches. TI immediately started investigating the
1mder hood fire issue and sent an engineer to Ford’ s facility to assist with the investigation.

As part of the investigation, Ford asked TI to conduct laboratory controlled tests to
deterrnine whether it was possible to create a fire in the subject switches. In T1's April 28, 1999
teport entitled “77P8 Test Synopsis Draft,” TI discussed the tests it performed in this regard. In
addition to this Teport, documents are being produced that Telate to the report, the testing and
Televant cornmunications between TI amd Ford.

Ford issued its recall notice in May 1999. At Ford's request, TI supplied approximately
275,000 replacement 77/PSL.2-1 switches for installation in the vehicles serviced under the Tecall
TI contimued to conduct laboratory testing and testing of returmed switches after the recall notice
was issued.

TI iz producing the pre- and post-recall investigative tests in Tesponse to request mmber
7. Documents produaced in Tesponse to request mambers 9 and 10 demonstrate TT s
commmmications with Ford and DuPont regarding the investigation. Documents produced in
Tesponse o request mumber 11 reflect TT's internal commumications regarding the investigation.
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5 Describe, and provide copies of all docomenis relating to, all inspections, tests, and
other analyses of sobject switches returned from vehicles serviced nnder the subject
recall. Provide a listing of all snch switchexs that were inspected, tested, evalnated,
or assessed by stating the vehicle’s VIN, recall repsir date, mileage at the recall
repair date, switch part nomber, part serial nomber (identifying marking), part
flate of huild, and anomalies detected.

TI tested 40 retmned switches that were obtained from Ford dealerships in the vicinity of
its Attleboro, Massachusetts” facility. Diring the testing of these switches, TI did not obzerve
any quality defects. None of the switches were leaking brake fluid. TI alzo detemmined that the
terminal to termninal Tesistance of the switches met Ford’s specification. In addition, although the
Kapton seals in the switch showed some normal Teflon delamination, there were no cracks on
the second and third layers of Kapton, the layers closest to the electrical side of the switch. T1's
analysis of these retirned switches is reported in TI's September 1, 1999 “77PSL2-1 Field
Campaign Analyzis Report” and accompanying notes and photographs prepared by TI engineer,
Bryan Dague, which are among the documents produced in response to this request.

In October 1999, TT's Steve Beringhause traveled to Ford’s Central Laboratory in
Michigan and examined approximately 11 returned switches. According to Mr. Beringhanse’s
notes, the switches exhibited symptoms of elecirical anomalies, possibly indicating fluid leakage.
Ten of the approximately eleven switches examined had fluid in the switch cavity. Mr.
Beringhanse’s notes from this visit to the Ford laboratory are produced in response to this
Tequest.

In late November ot early December 1999, Ford asked TI to cycle test to faihme switches
that Ford sent to T1. The only information that TT received regarding the switches was a date
coxdde, which indicated that these switches were at least seven years old. T1 informed Ford by
telephone on Decernber 14, 1999 that T1 eould not interpret the results of the testing becausa it
was impossible to know the number of cycles that each of these switches had already
experienced. Documents bearing on this testing are among those produced in response to this
Tequest.

In August 2000, Mr. Beringhause traveled to the facility of a Ford consultant, where he
examined a small subset of switches from vehicles Tecalled in Recall No. 99V-124. Mr.
Beringhanse’s notes and accompanying photographs reflect his analysis of some of these
switches and are produced in response to this request. Mr. Beringhause rehmmed to this facility
in November 2000, at which time he further examined a subset of approximately 37 of the
switches believed to have exhibited small amoumts of finid leakage into the switch’s electrical
cavity. The 37 subset switches had been cut open either before or during the time of the vizit to
allow for further analysiz. With respect to the leakage detected in these switches, Mr.
Beringhanse ohserved, in some switches, external leakage of fluid into the electrical cavity
through the switch’s commector and, in others, internal leakage of finid into the electrical cavity
through the diaphragm. Further, in some of the switches that exhibited internal leaking, Mr.
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Beringhaunse observed radial cracking of the Kapton and in others circurnferential eracking of the
Kapton. Mr. Beringhause concluded that there were no manufachring defects in the switches.
Mr. Beringhanse’s notes are produced in Tesponse to this request.

Where available, the documents produced in response to this request contain the vehicle’s
VIN, recall Tepair date, mileage at the recall Tepair date, switch part momber, part serial number
{identifying marking), part date of build, and any anomalies detected. In most instances, this
information was not available to T1 or was inconmplete. ‘TT carmot independently verify this
information or lacks the information needed to provide a comprehensive listing of the returned
swilches T1 inspected in response to this tequest. T1 alse has various liigation documents,
inchiding pleadings, depositions, and other documents from cases involving vehicles subject to
the recall. These documents can be produced to NHTSA upon Tequest

6. Describe, anid provide copies of all docoments relating 1o, all inspections, tests, and
other analyses of sohject switches retormed from subject vehicles that were not
inclnded in the sobject recall. Provide a listing of all snch switches that were
inspected, tested, evaluated, or assessed by stating the vehicle's VIN, recall repair
flate, mileape at the recall repair date, switch part number, part serial nnmber
(identifying marking), part date of buoild, and anomalies detected

TI interpretz this request to include only switches from vehicle s that were not included in
the recall. As a result, T1 cannot provide a recall Tepair date or mileage at the recall repair date in
Tesponse to this request.

TI has not tested or analyzed any switches from out of recall vehicles, except as noted
below. When notified of a potential claim or named as a defendant, TT has retained experts who
have inspected and photographed the vehicle, and where possible, the switch at issue. Exhibit 3
lists nonrtecall vehicle claims known to T1 and inchides, where available the vehicle’s VIN and
other identifying information. In respomse to this request, T1 is producing photographs taken in
certain matters listed in Exhibit 3 (Guest, Norfleet, Ufert, Prout, Scott, Morton, Heneka,
(ronzalez, Smith and Farris). T1 also possesses depositions of Ford employees and experts as
well as depositions of varions plaintiff’s experts regarding out of recall vehicles, which it will
make available upon Tequest.

T Describe all assesaments, analyses, tests, test resulis, studies, snrveys, simnlations,
in¥estigations, inguiries, assesaments and/or evaluations (collectively, “actions™),
that relate to, or may relate to, the alleped defect in any of the subject swilches, that
ha¥e been contlncted, are being contlncted, are planned, or ars being planned by, or
for, Texas Instruments. For each soch action, pro¥ide the following information:

(1) Vehiclke make, model, and model year for which the sobject switch was or may
be used;
(b) Action title or identifier;
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{c¢) The acinal or planned start date;

{d) The actnal or expected end date;

{e) Brief summary of the subject and objective of the action;

) Engineering gronp(s)faupplier(s) responsible for designing and for conducting
the action; and,

(g) A brief sommary of the findings and/or conclusions resulting from the action.
(h) For each action identified, provide copies of all documents related to the action,
regardless of whether the documents are in interim, drafl, or final form. Organize
the documents chronologically by action.

As noted above in response to Tequest number 4, T1 conducted production testing on the
SYPSLS-3, 77PSL2-1, and 77P8SL3-1 switches to ensure that the switches coming off the
production line met Ford's specifications and TT's quality standards. As part of its production
testing, T1 pulled approximately 5 switches from each 2,000 switches produced and subjected
thern to various tests, inchading cycle testing. These tests confirmed that the switches pulled
from the production lots consistently met manufactiring standards. T1 is producing a sample of
the production lot testing in Tespomse to this request. TT has an additional approximately 144
boxes of production 1ot testing that TT will make availahle upon Tequest.

Ford’s specification 1equired TI to conduct routine in-process tests of the production lots.
These tests consisted of a subset of the tests that the specification requited in order to qualify the
switch for production. The production switches tested according to Ford’s specifications alzo
met Ford’s specifications. T1 is producing documents relating to Ford required production
testing in Tesponse ta this request. Dociments produced in response to request number 3 may
also contain examnples of T1' s production testing.

TI has evaluated whether “teardrops™ in the Kapton diaphragm could decrease switch
thrahility or life. TI1 first investigated the teardrop phenomenon in 1921 and 1992 hming pre-
production testing to determine whether teardrops impacted cycle life. The pre-production
testing revealed no conclusive evidence that teardrops adversely impacted cycle life. Documents
prchiced n response to request mmmber 3 discuss the pre-production testing of the teardrop
phenomenon. Switches tested both during production validation and on-going production that
exhibited teardrops met the Ford specifications.

TI again tested whether teardrops could contribute to switch leakage or fajhmre in 1999
and 2000. Based upon the results of these tests, T1 confirmed that the presence of teardrops had
¢ demomstrated relationship to leakage or faihure, and that there is no significant difference n
cycle life between switches that exhibit teardrops and those that do not.  Angust 17, 1999 and
Decernber 23, 2000 test Teports that address these tests are being produced in response to this

Tequest.

In addition, according to a September 1, 1999 report (“77PSL2-1 Field Carmpaign
Analysiz Report,” produced in response to question 5), of the 40 switches taken from recalled
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vehicles that TT examnined, none of which exhibited amy leaking or other defects, approximately
&0% had teardrops. No correlation between these teardrops and wear of the switches was
detected. The group of 44 switches inchides switches mamifactured on the manual- 1cad crimper,
ag well as those mamufachred on the automatic-load crimper. Further, of the switches that had
exhibited leakage that TT examined at the facility of Ford’s contractor in November 2000 (see
Tesponse to question 5, above), some had teardrops and others did not

Docurmnents and videotapes relating to the mamifachring process, pre-recall testing
described in Tesponse mumber 4 and post-production testing are being preduced in response to
this request. T1 iz also producing the transcripts of depositions of ils witnesses Roger Owens (T1
expert witness) and Steven Beringhause (11 engineer) from cases involving vehicles subject to
the 1999 recall. TI is also producing corrective action Teports and correspondence Tegarding
switches retumed from Ford’s Tier 1 suppliers. The switches retumed from the Tier 1 suppliers
were not related to fire claims.

TI i3 not cirrently planning or conducting any testing related to the alleged defect in the
subject switches. Documents praduced in response to Tequest mmmbers 5 and 6 may also contain
information on testing responsive to this request.

TT is producing documents chronologically in response to request number 7, but has not
separated the documents by each described action discussed above because there is significant
overlap among actions. TI is also producing, 1mder separate cover, an Exhibit 2 and related
documents that contain information responsive to this request, but as to which TT is Tequesting
NHTSA to find that the standards for confidentiality are met. TI’s submission of these materials
is being made in accordance with NHTS A’s rules for the subrnission of confidential materials.

-8 Describe all modifications or chanpes made hy, or on behalf of, Texas Instruments
in the fdesign, material composition, manofactors, quality control, supply, or
installation of the subject switches, from the start of prodoction to date, which relate
to, or may relate to, the alleped defect in the subject vehicles. For each such
modification or change, provide the following information:

{a) The date or approximate date on which the modification or change was
incorporated into production;

(b) A detailed description of the modification or change;

{¢) The reason(s) for the modification or change;

{d) The part numbers (3ervice anid enpineering) of the original component;

() The part number (service and engineering) of the modified component;

{f) Whether the original unmoilified component was withdrawn from production
and/or sale, and if 30, when;

(g) 'When the modified component was made available as a service component; and
(h) Whether the modified component can be interchanged with carlier production
components.
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See TT's Tesponse to request numbers 3 and 4, including the discussion of the supply of
the 57PSL5-3 switches at the outset of production of the To wm Cars, followed by the supply of
the 77PSL.2-1 switches, as well as the discussion of the initial use of the manual- lcad crimper
and eventual trangition in February 1992 to the automatic-1oad crimmper.

TI supplied Teplacement 77PSL2-1 switches to Ford as part of the Tecall service. These
switches were the same basic desipn and mannfacture as the original switches in the vehicles that
were tecalled. However, it is possible that vehicles that originally had 57PSL5-3 awitches
{which use an S-shaped spring amm tather than an 1.-shaped spring arm) or 77PSL3-1 switches
{which iz the “quiet” swilch described above) may have received 77PSL2-1 replacement
switches diring Tecall service.

TI i3 alzo praducing its SREA sinmmaries which show the mamafacturing and design
changes to the 77P8L2-1 and 77PSL3-1 switches during production. TT does not believe that
any of the changes identified on the SREAs relate to the alleged defect. In addition, docimments
telating to the change in the base material used for the 77P8L3-1 switch are also being produced,
although TT does not believe that these changes relate to the alleged defect.

TI iz not aware of any changes in quality control or supply which relate to the alleged
defect.

TI iz not in a position to Tespond with Tespect to any changes in the installation of the
subject switches. T1 supplied the switches to Ford’s Tier 1 suppliers whe installed the switches
in a proportioning brake valve, which was then supplied to Ford for vehicle installation.

9 Provide copies of all documentis relating to all communications between Texas
Instruments and Ford reparding the alleged defect in the subject switches.
Organize the docoment copies in chronological order.

TI i3 producing in chronological order documents reflecting commmmications with Ford
regarding the alleged defect, inchiding comrespondence, e-mails and notes of meetings and
telephone calls. TT interprets this request to exclude general commercial cormmmmications, as
well as litigation or mediation-related conmmunications. Documents produced in Tresponse to
Tequests mmmbers 3, §, 6, and 7 may be responsive to this request.

10. Provide copies of all docoments relating to all communications between Texas
Instruments and DoPont regarding the alleped defect in the snhject switches.
Organize the docoment copies in chronologicsl order.
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TI i3 producing in chronological order docurnents reflecting cornmmmications with
DuPont regarding the alleged defect in the subjject switch, including comespondence, e-mails and
notes of meetings and telephome calls. TI is alse producing product brochures and other
information that TT received from Dupont. TT interprets this request to exchude general
commercial comrmmications and litigation or mediation-related commmmications. Documents
produced in response to Tequest naombers 3, 5, 6, and 7 also may be responsive to this request.

11. Provide copies of all docoments transmitted internally within Texas Instroments
that relate to the durability of the subject switches.

TI is producing documents Teflecting nternal TT cormmmmications regarding the alleged
defect in the subject switches. TI interprets this request to exclude internal commmications that
are unrelated to any alleged defect with the subject switches, as well as litigation or mediation
Telated internal commumications. Documents produced in response to Tequest mmmbers 3, 5, 6, 7,
9, and 10 also may be responsive 1o this request.

1L Describe all identifying markings used by Texas Instruments on the subject
switches.

The only identifying markings on the subject switches are the Ford part mmmbers
VF2ZVC-9F924-BB (57 PSLS-3), VF2VC-9F924-AB (77PSL2-1), VF2ZAC-9F924-AA
(77PSL3-1), and a TT date code. The TI date code is a four -digit Tulian date code.

13. Provide copies of all faflore mode and effects analyses related to the subject
switches.

TI iz producing its Design Faihme Mode Analyses reports (CDFMEA™) and its Process
Failure Moede Analyses teports (“PFMEA™) for the subject switches. Documents produced in
Tesponse to Tequest number 3 also may be responsive to this Tequest becanse the DFMEA s and
PFMEAs are typically included in the [SR. submissions to Ford. TI interprets this request to
exclude DFMEAs and PFME As prepared with respect to component parts of the subject
swilches.

14. Provide an electronic summary, in a format compatible with Microsoft Excel 2000,
of each fire claim of which Texas Instruments i3 aware of, regardless of whether the
claim is against Texas Instruments, relative to the alleged defect in the subject
switches that involve vehicles oniside the scope of the subject recall. For each such
¢laim, inclode the following information in the summary:

(a) Vehicle owner name, address, and telephone nomber;
(b) Vehicle model, model year, and identification number (VIN);
{c) Incident date and vehicle mileage;
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(1) Summary of the claim and e¥idence provided to snpport the claim of switch
failore; and
(e) Texas Instroments’ assessment of the claim.

Texas Instruments is aware of fourteen claims in which it is alleged that the subject
switch caused a fire in a non-recalled subject vehicle. Im the MS Excel 2000 spreadsheet
accompanying this response, attached as Exhibit 3, Texas Instruments provides {to the extent that
the informatiom is available ta it) the name, address, and telephone mmmber of the vehicle owner,
the vehicle mode], model year, and VIN, and the date of 1oss and vehicle mileage. TI has not
separately sumnmarized each clairnant’s allegations but can produce complaints and/or demand
letters detailing these allegations upon Tequest.

TI firther notes as follows with Tespect to two of the complaints identified on the
spreadsheet. Concerning Mejhmisn (VIN: 1LNIMB1WOPY677138), during discovery
plaintiff’s expert, Richard Clark, admitted at his deposition that the switch was not defective.

See Clarke deposition at 234:18-23 (“Q. Back to my question. This switch that lasted eight, nine
plus years and 280,000 miles, you are not suggesting to this jury that there is anything defective
abont that switch when it left our facility back in 1992, are you sit? A. No, 5i1.”). Shortly
thereafter, the case setfled for nuisance vahie.

Concerning the Guest claim {VIN: ILNLME1WSPY709035), plaintiffs’ insurer
investigated the fire and concluded that the fire originated at the passenger side of the dash
within the wiring harness. After TT sent plaintiffiz’ counsel a sanction’s letter for filing a lawsuit
without a factnal basis, on July 15, 2003, plaintiffs dismissed T1 without prejudice.

With Tespect to each of the other claims, T1 has demied liability.

15 Fornkh Texas Instruments’ assessment of the alleped defect in the subject switches,
including:

(a) An assessment of the fajlore mechaniam;

(b) An assessment of the long term resistance of the subject switches to automotive
brake fluid at 100°C, 120°C, and 150°C;

(c) An assesament of the estimated service life of the sobject switches in hoors and
pressure cycles when subjected to the conditions described in 16.b;

{d) An assessment of the design factors of the subject switches that may influence
the durability of the subject switches;

(e) An assessment of the manufactoring factors that may inflonence the durability of
the snhject switches;

{f) An assessment of the vehicle assembly factors that may influence the dorability
of the snhject switches; and

(g) An assessment of the use factors of the subject switches that may influence the
flurability of the subject switches
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Please be a5 specific as possible in yonr answers and provide engineering
explanations for how various factors affect the switch durability.

TI does not believe that there is a safety defect associated with the subject switches. The
switch is not subject to any federal motor vehicle safety standard and thms is not out of
compliance with any such standard. The switch design and operation de not give rise to amy
safety hazard or to an unreasonable risk to motor vehicle safety. With Tespect to the “alleged
defect,” a8 defined in your hme 25 letter, T1 is not aware of any defect in the operation of the
switch’s cruise control deactivation function. TT will nonetheless offer a discussion below of the
potential faihmre mechanisms of the switch, and respond to each of the specific elernents of this
fquestion.

(a) An assessment of the faflure mechanism;

{a) A series of hypothetical switch faihme mechanisms are described in the PFMEA and
DFMEA documents being produced by TL, in response to question 13. These dociuments, which
were shared with Ford as attachments to [SRs, were prepared by T1 as a matter of ordinary
corse practice with Tespect to any product of this nature. They are designed to address for the
benefit of TT and its customer those things that could go wrong with the product, and therefore
they describe a wide range of theoretically potential design and process failure mechanisms in
the subject switches, including, e.g., potential faihme of the switch’s hexport, base and
diaphragm.

TI iz not aware of any data trend suggesting an urmeasonable tisk to safety associated
with any of the potential failure mechanisms identified in the PFMEAs or DFMEAS, or
otherwise. Accardingly, T1 does not believe that the switch constitutes an unreasonahle risk to
motor vehicle safety. Wonetheless, TT understands that NHTS A is interested in the potential for
ignition of the switch, and therefore will specifically address this. Docurnents produced
previously by Ford, and additional decuments produced by T1 in Tesponse to Tequest mmnber 7,
indicate that ignition of the switch is possible under certain laboratory conditions. TT has no
defmitive information as to whether these laboratory Tesults can serve as a proxy for actual under
hood eonditions. T1 thms makes note of these results here as a matter of information, rather than
confirmation that the subject switches are in fact susceptible to ignition 1mder actual under hood
conditions. The laboratory testing has shown that ignition is possible where conductive fluids (a
solution of 5% salt water was used in the testing) are present in the electrical cavity of the
switch, together with sufficient electrical cimrent. The laboratory test indicates that the
combination of (1) conductive fluid within the switch’s electrical cavity and (2) a sufficient level
of available electrical current, and contimous voltage applied to the switch, cansed corrosion
within the switch and heating of the switch’s plastic molding to a point where there was melting
of that molding and, in some cases, ignition.

Laboratory testing reports previously produced by Ford to NHTSA and included in TT's
production also indicate that the level of electrical cinrent applied to the switch during cruise
comirol operation (typically 0.5 amps) did not result in sufficient heating to cause melting or
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ignition of the switch even in the presence of conductive fluid in the electrical cavity of the
switch. The test results indicate that if the system cinrent is limited to this level, the only result
of fluid in the electrical cavity is that the awitch could become inoperable, disabling the
operation of the vehicle’s cruise conirol fimetion. TT does not believe that this constitutes a
safety defect.

(b) An assessment of the long term resistance of the subject switches to automotive
brake fluid at 100°C, 120°C, and 150°C;

{c) An assessment of the estimated service life of the snbhject switches in hours and
pressure cycles when subjected to the conditions described im 16.b;

{b) and {¢) TI will Tespond to these two subparts together since the responses call for
overlapping information. Kapton used in the switch diaphragm tends to degrade more Tapidly
when stressed at higher temperatares than lower termperatures. Thus, the long term resistance of
the subrject switches to pressure cycling with brake fhaid at 150 degrees C is not as great as it i3 at
100 degrees C.

T1 has not tested the subject switches at the specific ternperatures identified in the
question. Documents Teflecting testing that was performed at various temperatures are being
produced by T1 in Tesponse to request momber 3. Further, as part of its specification testing, T1
tested the subject switches at the temperature specified in the Ford specification, which was 135
degrees C, phus or minus 14 degrees C for the fluid temperatire and 107 degrees C minirmm for
the swilch termmperature. Those tests ndicated that the switch, including the diaphrapgms, met or
exceaded the Ford specification, including the 500,000 cycle impulse tests. TI lacks any more
specific information on the estimated life of the subject switches when subjjected to the
conditions described n the question.

(1) An assessment of the fdesign factors of the snbject switches that may inflnence
the durability of the subject switches;

{d) One design factor influencing the subject switches’ hrability is the design of the
diaphragm. In order to ensure that the diaphragm would meet the Ford specification in the face
of its exposime to stress from cycling, brake fluidfwater, and elevated temperatare, T1 decided to
nuse the mult-layer Kaptom/Teflom “sandwich” combination described above. Given Kapton’s
knowm susceptibility to deterioration from exposume to water, Teflon was utilized as a coating
fe to its resistance to water. A third layer of Teflon-coated Kapton (beyond the two layers used
in prior TT-manufactimed switches for 1se in power steering applications) was added te fimther
enhance the durahility of the switch

Other design factors that could bear on durability inchude the design of the pasket which
seals the switch to brake fluid in conjunction with the diaphragm. TI choese a material for the
gasket that is compatible with brake fluid and chose a gasket compression level that would
provide enough zeal force to meet the Ford specification.

There are mmmerous other factors in the design of the switch that affect the switch's
actnationm point and conld canse that point to drift. For example, converter and washer
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dimensions could affect the actuation point The DFMEAs that TI is producing identify other
Televant design factors that could impact dirability.

(e) An assessment of the manofacturing factors that may influence the durability of
the subject switches;

{e) TI interprets this question to refer to T1 mamfachwing factors that could influence
thmrability, as opposed to component manuafactiming factors. The TT manuafactming factors that
may influence the durability of the switch are as follows: (1) the crimping process; (2) the
process for inserting the 3-layer Kapton/Teflon diaphragm, (3) damage to the Kapton diaphragm
thming the manufacturing process, and (4) the process for lcading the gasket in the comect
location and avoiding any darnage to the gasket diring the process.

As to the first process described above, crimiping, T1 has discussed above the
circumstances that arose from use of the smtomatic-1cad erimping { AMI) at the outset of
production of the 77PSL switch. The second and third manufacturing factors that could
influence durahility -- fhilure to insert the multi layer Teflon/Kapton sandwich or damage to the
diaphragm during manufactring -- would potentially weaken the diaphragm and cause the
switch to fail prematurely. T1 has no basis for believing that these problemns ocomred hring the
manufacturing process for its switch. The fimmrth mamifacharing factor identified in the prior
paragraph -- issues relating to the inserting of the gasket -- could result in damage to the gasket
which could result in leakage of the switch. The PFMEA decuments TI is producing in response
to Tequest 13 describe other faihme modes relating to the manafachring process.

(f) An assessment of the vehicle assembly factors that may influence the dnrability
of the subject switchen;

{I) We understand the term “vehicle assembly factors™ to refer to factors associated with
the mamfactire of the vehicle. We also note that the subject switch was assemnbled with other
vehicle components by Tier 1 suppliers, and that the group of assernbled components was
supplied as a umit to Ford.

TT is not familiar with the Ford or Tier I supplier assembly processes and therefore
cammot cormment n any detail on this question. However, armong the assembly factors that could
influence the durability of the switch are: (1) exposure of the switch assembly to cleaning and/or
test fnids that might contribute 1o deterioration of the diaphragmn; (2) improper use of a vacm
gystem for filling brake fhiid in the vehicle brake lines, or during the assembly or testing of the
switch/proportional valve assembly, that could cause the Kapton diaphragm to be overstressed
and thus impair its fimctioning; (3) issues with the mating comnector seal, such as missing seals
or damaged seals during assembly; and/or (4) incomplete attachment of the mating conmector to
the switch commector. In the event of 2 mating connector problem such as are noted in items (3)
and (4) above, TI speculates that fluids such as puddled rain water or cleaning fluids could enter
the electrical cavity of the switch externally through the conmector seal between the switch and
vehicle’s wite hamess.

With respect to the vacinm issue noted in item (2} of the preceding paragraph, TI notes
that a vacinom nmst be created in the brake line of the vehicle so that air is Temoved from the
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brake lines at the time that brake fluid is inserted. During the testing of Ford’s mamifacturing
process for Capri vehicles in Anstralia, a vacinmm was created using a system that was
sufficiently powerfil to pull the Kaptom out of place and impair its atility for the Capri awitches.
Prior to actual production, this problem was Tesolved. Documents regarding the Capri testing are
produced in response to request nurnber 7.

(g) An assesament of the use factors of the subject switches that may influence the
fdnrability of the snbject switches

{g) TIunderstands the inquiry into “use factors™ that could influence the durability of the
subject switches 1o refer to the factors that pertain to the conditions simrounding the switch
following assembly of the vehicle. The critical use factors bearing on durability are: (1) the
temperature in the area in which the switch is located within the vehicle (zee discussion in
Tesponse 1o request 15(b) and {c), above) and (2) the actual mmnber of brake cycles to which the
switch iz subject thming vehicle operations.

With Tespect to the latter point, TT speculates that diaphragm cracking could result from
exposre of the diaphragm to the stress resulting from excessive flexame/displacement, from
pressime cycling in excess of the Ford specification. The deterioration and cracking of the
diaphragm could be accelerated by exposure of the Kapton layer closest to the brake fhiid to
water in that brake fluid, following such stress-telating cracking in the Teflon coating. After
sufficient time, and the process repeating in the other twe Kapton layers (the ones closer to the
electrical portion of the awitch), small amounts of brake fluid conld enter throngh the cracks in
the diaphragm into the electrical portion of the switch. Eniry of fluid into the switch cavity by
thiz means appears to be an umusual phenomenon that occours rarely relative to the very large
mumber of switches in use.

16. Provide the name and contact information of a Texas Instruments representative
that can answer technical questions concerning the snbject of this letter.

Steven Beringhause, TT Design Manager, is available to answer technical questions
regarding the subjects of NHTSA’ s requests. Mrt. Beringhause is located at TT s Attleboro
Massachusetis facility and may be contacted through the undersigned.
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TI has worked diligently to prepare the above responses and gather the documents being
produced. T1 is prepared to discuss with NHTSA any of the above answers and to respond to
any questions that the agency might have about these answers and any of the documents being
produced.

Respectfully,

Steven P. Reynolds

Senior Coumsel, Law Department
Texas Instruments Incorporated

cC: Mr. Bruce Yotk



