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Dear Ma, DeMeter

This will respond on behalf of Texas Instruments, Inc. (“TT™) to your June 25, 2043
Information Request letter. To prepare this response, T hes reviewed relevant materiala and
comipiled ihformation from khowladgeable TT personnel. While TI's response to this letter is
current &3 of the date of this response, in some cases the documents thet are haing produced by
T1 were previously collected during the course of litigation, TI conducted a review for additional
documents in response to your letter and any respongive documents located during that review
are produced. A disk which containg a copy of this response is aleo enclosed, a3 pex the
inetructions in your leiter.

TI is producing a privilega log identifying documenis responsive to the requests that are
protected by the attorney client and work produet privileges. TI interprete the requests to
exclude documents prepared in connection with litigation and mediation. Dus to the volume and
expense associated with collecting information about mich documents, TT hae not identified thoge
litigation/mediation documents on its privilege log.

At various points in this letter, we identify documents that are not heing produced, but
that T1 is prepared to produce should NHTSA be interested in reviewing such documents. Tlis
al#o prepared to further discuse with you and your colleagues any matter relative to your inquiry
or this letter.

As a matter of general background, the subject switch. is a hydraulic pressure switch that
functions as a redundant cruise control deactivation switch uaed in all 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 switeh is screwed into a proportioning brake valve
that is fillad with brake fluid. The fiuid enters the hydraulic part of the ewitch and presses
against a seal or digphragm. The diaphmgm is composed of three layers of Kapton, each layer of
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which is coatsd on both sides with Teflon (Kapton S00FN131). Ths Kapton and the Teflon are
menufactured by Dupont.

When & driver of a vehicls equipped with the switch presses on the braks pedal, thers is
an increase in the pressure of the brake fluid pressing egainat the switch's disphragm. This
pressure increase ia transferred 1o & converter and disk in the swiich, causing a spring arm in the
switch to move into an open position at a designed pressure. This open circuit between the
gwitch terminala prevents current flow to elements of the cruise cortrol system, thereby
disengaging the cruisa control.

TI does not believe that the subject switches contain a safety defect, and TT is not aware
of any safety data or trend that demonstrates that a further recall is warranted. TIis not familiar
with the 26 mcidents of vehicle fires identified in your letter {(or with the incidents identified in
the materials forwarded to Ford on July 30, 2003), but notes that assigning causation in the case
of under hood firee is extremely difficult given the numerous potential caueee of such firee and
the frequent abaence of dispositive evidence of causation. TI further notes that the snbject switch
was never installed in two of the vahicles that were among the 26 identified in your letter,
apecifically, the 1999 Town Car and the 1998 Crowm Victoria,

L. Frovide an elecironic listing, in Microsoft Excel 2000, of all speed control
deacttvation and gther brake pressure switches of similar constructon
manufactured by Texas Instruments for use in motor vehicles, Provide this listing
by switch type, switch part number, switch cycling pressures, years of production,
vehicle spplications (by make, model, and model years), number prodnced for
original equipment installation (by calendar year), and number produced for sale aa
service replacement parts (by calendar year). Show switches produced for nse in
the subject recall as a separate entry.

Exhibit 1 hereto containg an slectronic listing in MS Excel 2000 of all TT manufactured
apeed control deactivation switches, regardlese of whether or not they are of similar construction.
Thia Liating, which includcs the mbject switchea, reflecta the best information available to TI
with respect to each element of this question. Xt is subject to the following caveats:

Firat, TI produces and has previously produced a veriety of other brake pressure switch
products that perform functions different from the zubject switches, inciuding parking brake, ride
comrol and Electronic Brake Deactivation switchzs. TT will supply a separete list of theae other
gwitcheg if NHTSA so requests. Second, becauss TI waa 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
recards concerning the number of switches supplied are not fully accurate, Fourth, it is pasgible
that the part volumes listed vnder the volume by year category may include service parts. If the
vehicle manofacturer did not indicate that its order included service perts, TI may not have
known whether switches were ordered for origimal installation or for service perts. Finally, with
regpect to the service parts by year tab in Exhibit 1, TT assumes that any parts ordered during
years when the part was not in production were service parts. These assumed service part
volumes are highliphted in grey ahading in Exhibit 1,
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2. Provide copies of all engineering siandards and specifications relating to the snbject
swiiches.

TI interprets this request to include specifications and standards that relate to the subject
switchea, rather than individual componenta of the subject swntches. TI doea not interpret the
request to include gensel engineering testing standards. TI is producing the Ford specification
for the subject switches and enginecring drawings for the subject switch. In addition, T1I
possesses copies of Ford’s specification and engineering drawings for the brake proportioning

%vahra into which TI's switch was installed, The specification was prepared for one of Ford's
Tier [ suppliers (Hilite Industries). These documents can be produced upon request. Among
other things, the Hilite documents demonstrate that Tier I supplicrs were required to test the
brake proportioning valve, including the subject switch,

3, Describe, and provide copies of all documenis relating to, all design verification and
valldation tesis that relate in any way to the durability of the snbject switches.

TT understands this question to request pre-production verification and validation testing
consistent with the general understanding of those terms within the automobile parts
manufacturing industry, TI will describe &nd produce documenis relating to additional testing,
ineluding production testing and testing during the pre- and post-recall investigations, in
connection with its response to raquest nomber 7 below.

In 1987, Ford asked TI to design a redundant cruize control deactivation switch beginning
with Modol Year 1552 Panther Platform (Lincoln Town Car, Mercury Grand Marquia and Ford
Crown Victoria) vehicles, When Ford asked TI to design these so-called Next Generation Cruise
Cantrol Deactivation switches, TT was already manufacturing power steering pressure switches
and nide control (anti-dive} brake pressure switches for Ford

Ford provided the specificaticns for the subject switches that get forth testing the switches
had to pass before production. In consultation with Ford, TI began design end testing at the end
of 1988. TI conducted numerous pre-production tests on the manufacturing processes, alternate
component parts, and prototype awitches. For sxample, T1 conducted multiple eycle/impulse
tosts, salt spray tests and burst tests and a variety of other tests during 1989 throuph 1991, These
inmitial pre-production tests were designed to ensure that the subject awitches would meet Ford’s
specifications. In addition to conducting intemal testing, TI reutinely provided prototype
switchea to Ford and its Tier 1 supplicts for lahoratory testing and teating in prototype flect
vehicles.

Duning the period 1989 to 1991, TI designed two types of switches for the Panther
Platform vehicles: the 57PSL.5-3 switches and the 77PSL.2-1 switches. A difference between the
57PSL and 77PSL swiiches was that the 57PSLs used an “S” shaped spring arm as opposed to an

*“L” shaped spring arm.
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Because the 77PSL switches would not be prodoced in time for the model year 1992
Lincoln Town Car, TI texted and submitted to Ford an Initial Sample Report (“ISR™) 1o qualify
the 57PSL:5-3 for use in the Lincoln Town Car an January 1, 1991. Ford approved the ISR and
TI shipped 57PSL5-3 switches which it believes were installed on Lincoln Town Cars during the
first few months of production of those vehicles.

During the summer of 1991, TI conducted final pre-production testing to validate the
design of the 77PSL2-1 ewitch. These tests were roquired by Ford as part of its gpecification and
included: a calibration test, a voltage drop teat, a cinrent leakago teat, a burst teat, & vibration test,
a2 vacuum test, a tenrperaturs cycle test, a fluid resistance teat, an impulae fest, a terminal strength
test, 2 bumidity test, and a salt spray test. The testing criteria are discussed in detail in the Ford
specification praduced in response to request number 2 and the ISR packages produced in
respomse to thie request.

During pre-praduction testing for the 77PSL2-1 switch, in the late summer of 1991, TI
discovered thai certain switches comped on its automatic-load crimping machine (“*AMI") at its
Attleboro, Massachusetts facility were not passing cne of the cycle tests. However, switches
produced on the manual-load crintping machine passed this same test. As a result of the
unexpecied problem with the crimping on the AMI machine, TI sought permission from Ford to
begin production of the 77PSL2-1 switches using the menual crimper for the first 90 days of
production while TT resolved the issue. Ford gave TI penmission to use the mannal crimper and
approved TI's September 9, 1991 ISR for production of the 77PSL2-1 swilches. After TI
performed some maintenance on the crimp portion of the AMI machine, including 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 addendum to 1ta ISR on December 12, 1991 and obtamed permission from Ford to
begin production of the 77PSL2-1 swiiches using the automatic-lead crivap portiom of the AMT
machine in late 1991/early 1992. TIbegan using the automated crimper for production of the
77PSL2-1 gwitchea in approximetely February 1992. The automated crimper was used for all
77PSL2-1 switches manufictured by TI after thia date.

In the spring of 1992, Ford asked TI to design a quicter cruise conirol deactivation
switch. TI did so, developing T1 part number 77PSL3-1. TI submitted an interim ISR to Ford on
April 13, 1992, Ford epproved the interim ISR and, TI understands, Ford began using the 3-1
switch on the Mercury Grend Marquis and the Ford Crown Victoria shortly thereafter, A final
ISR wae submitied to Ford on August 4, 1992 and approved shorily thereafter. Key differences
between the 77PSL2-1 and the 77PSL3-1 were that the base material was differemt and that the
disc had a softer “snap” when the switch was trigpered.

TT's testing reports, engineering notes, correspondence, and ISR reports are being
produced in chronological order. Certain documents produced in response to request numberz 2
aud 7 also may be responsive to this request.
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4, Provide a chronology of ali events relating to the initinl testing and yupply of the
sobject awlitches for MY 1992 througk 1997 Ford Crown Victorla, Lincoln Town
Car, snd Mercury Marquiy vehicles and of the snbsequent investigation that led to
the subject recall.

See TI's respanse to request number 3 for a chronology of the initial testing and supply of
the subject switches.

T1 smupplied ths 77PSL2-1 switchea (for the Lincoln Town Car) and the 77PSL3-1
switches (for the Mercury Grand Marquis and the Ford Crown Victoria) for Model Years 1992
thromgh 1997 without receiving any safety complaints related to the switches. TI condncted its
own production testing on the switch lots coming off the production line. The switches pulled
off the line (approximately 5 awitches per each 2,000 of production) were tested and routinely
met 500,000 full scale pressure cycles. In addition, TI conducted production testing required by
Ford. The switches tested met or exceeded Ford’s specifications. TT is producing sample
docurnents demonstrating the production lot testing in response to request number 7. TI
posacases approximataly 140 additional bexes of ptoduction lot testing documents which ¢an be
mads available upon request,

TI interprets the “subsequent investipation that led to the subject recall” to mean the
investigation that led to Recall No. 99V-124. TI first lsarnad of the under hood fire issue in

i November 1998, when Ford representatives contacted T1 persotmel and advised
that NHTSA had comtacted Ford regarding wnder hood fires in 1992 Lincoln Town Cars. Prior to
Ford contacting TI, no one at Ford or any Ford Tiar 1 supplier had raizsed with TT any quastions
regarding the possibility of fives in the subject switches, TT immedistzly started investigating the
under hood fire issue and sent an enpineer to Ford’s facility to assist with the investigation.

As part of the investigetion, Ford asked TI to conduct laboratory controlled tesis to
deterrnine whether it was pessible to create a fire in the subject switches. In TI's April 28, 1999
report entitled “77FS Test Synopsis Draft,” T1 discussed the tests it performed in this regard. In
addition to this report, documents are being produced that relate to the roport, the testing and
relevant communications between TI and Ford.

Ford issued its recall notice in May 1999. At Ford's requeat, TI supplisd approximatety
273,000 replacoment 77PSL2-1 switchen for installation in the vohicles serviced under the recall.
TI continued to conduct 1ahoretory testing and tegting of retwmned switches after the recall notice
was issued.

TLis producing the pre- and posi-recall investigative tests in response to request number
7. Documents produced in response to request nunbers 9 md 10 demonstrate TI's
communications with Ford and DuPont regarding the investigation. Documents produced in
response to request number 11 reflect TI's internal communications regarding the investigation.
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s, Describe, and proviide copies of sll docnments relating to, all inspections, tests, and
other analyses of snbject switches returned from vehicles serviced under tho subjsct
recall. Provide a listing of all such switches that were inspected, tested, evalunted,
or asscased by stating the vehicle’s VIN, recall repair date, milenge at the recall
repalr date, switch part number, part serlal number (ldentfying markiug), part
date of bulld, and anomalies detected.

T1 tested 40 returned switches that were obtained from Ford dealerships in the vicinity of
its Attleboro, Massachusetts” facility. During the testing of these switches, T1 did not observe
any quality defects. None of the awitches were leaking brake fluid. TI alzo determined that the
terminal to terminal resistance of the switches met Ford's specification. In addition, although the
Kapion 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, TI's
analyzis of these returned switches is reponted in TI'a September 1, 1999 “77PSL2-1 Field
Campeign Analyzis Report” and sccompanying notes and photographs prepared by TI engineer,
Bryan Dague, which are among the doemments produced in response to this request.

In October 1999, TI’s Steve Beringhause traveled to Ford’s Central Laboratory in
Michigan and examined appreximately 11 retumed switchea, According to Mr. Beringhayse®s
notes, the switches exhibited symptoms of electrical enomalies, pogsibly indicating fluid legkege.
Ten of the approximately eleven switchea examined had fluid in the switch cavity. Mr.
Beringhause’s notes from this visit to the Ford laboretory are produced in response to this
request.

In late November or early December 1999, Ford asked TI to cycle test to failure switches
that Ford zent to TI. The only information that TI received regarding the switches was a date
code, which indicated that these switches were at least seven years old. TT informed Ford by
telephone on December 14, 1999 that TI could not interpret the resulis of the testing because it
was imposzible to know the number of ¢ycles that each of theae ewitches had atready
experienced. Documents bearing on this testing are gmong those produced in responsa to this
request.

In Auguast 2000, Mz, Beringhause traveled to the facility of & Ford consultant, where he
examined a smal! subset of switches from vehicles recalled in Recall No. 99V-124, Mr.
Beringhause’™s notes and accompanying photographs reflect his analysis of some of these
switches and are produced in respense to this requeat. Mr. Beringhause retumned to this facility
in November 2000, at which time he further examined s subset of epproximeately 37 of the
switches belisved to have exhibited small amounts of fluid leakage into the switch’s electrical
cavity. The 37 enbset ewitches had been cut open ¢ither befors or during the time of the vigit to
allow for further analysis. ‘'With respoct to tho leakage detected in theae switches, Mr.
Beringhause observed, in some switches, externgl leakage of fluid into the electrical cavity
through the switch’s connector and, in others, intecnal Jeakage of fluid into the electrical cavity
through the disphragm. Purther, in some of the switches that exhibited internal leaking, Mr.
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Beringhanse observed radial cracking of the Kapion and in others circumfersmtial cracking of the
Kapton, Mr. Beringhauge concluded that there were no marmfactoring defects i the switches.
Mr. Beringhause’s notes are produced in reaponse to this request.

Wherz available, the documents produced in response to this request contain the vehicle’s
VIN, recall repair date, mileago at the recall repair date, switch part number, part seriat number
{identifying marking), part date of build, and any anomalies detecied. In most instances, this
information was not available to TI or was incomplete. TI cannot independently verify this
information or lacks the information needed to provide a comprehensive Listing of the returned
switches TT inspected in responge to this request, TY also has various litigation documents,
ineluding pleadings, depostions, and other documents from cases involving vehicles subject to
the recall. These docoments can be produced to NHTSA upon request.

6, Describe, and provide coples of all documents relsting to, all inspections, tests, and
other analyses of subject switches returned from subject vehicles that were not
incladed in the subject recall. Provide alisting of all such switches that were
imspected, teated, evalunted, or assessed by séating the vehicle's VIN, recall repair
date, mileage at the recell repair daie, switch part number, part serlal mumber
(Identifying marking), part date of build, and anomalies detected.

TI interprets thie request to include only switches from vehicles that were not includad in
the recall. As aresult, TT cannot provide a recall repair date or mileage at the recall repair date in
rcsponac to this roquest.

TT hag not tested or analyzed any switches from out of recall vehicles, exeept as noted
below. When notified of a potential claim or named a8 & defendant, TT has retained experts who
have inspected and photographed the vehicle, and where posaible, the switch at issue. Exhibit 3
lists non-recall vehiclo claims mown to TT and inchodes, wheore available the vohicle's VIN and
other identifying information. In response to this request, T1 is producing photographs taken in
certain matters listed im Exhibit 3 {Guest, Norflect, Tfert, Prowt, Scott, Morton, Heneka,
Gonzalez, Smith and Farmris). TI alsc possesses depositions of Ford employees and experts as
well as depositions of various plaintiff's experts regarding out of recall vehicles, which it will
make available upon request.

T. Describe all ansessments, analyred, testa, test results, studies, surveyd, simulations,
investigations, inquiries, nsnessments andfor ¢evaluoations (collectively, “actions®™),
that relaie to, or may relate to, the slleged defect in any of the subject switches, that
have been canducied, are being conducted, are planned, or are being planned by, or
for, Texns Insiruments. For each such actlon, provide the following Information:

{a) Vehicle make, model, and model year for which the subject switch was or may
be used;
(b) Action title or identifler;




Ms. Kathleen DeMeter
September 10, 2003

Page 8

(c) The actual or planned start date;

(d) The aciusl or expected end date;

(2) Brief summary of the subject and objective of the action;

() Engineering group{a¥supplier{(s) responsible for desipning and for conducting
the action: and,

{E) A brief summary of the findings and/or conclasions resnlting from the action.
(h) For each actlon identifled, provide copies of all documents related to the action,
regardless of whether the docnmenis are in interim, draft, or flnal form. Orgamize
the doeuments chronologically by action,

As noted ahove in response to request numbar 4, TI condusted production testing on the
57PSL5-3, 77PSL2-1, and 77PSL3-1 switches to ensure that the switches coming off the
production line met Ford’s specifications and TT's quality stendards. As part of its production
teating, TI pulled approximately 5 ewitches from each 2,000 switches produced and subjected
them to various tests, including cycle testing. These tests confirmed thet the switches pulled
from the producten lots consistently met manufachuring standards. TI is producmg a sample of
the production lot testing in responae to this request. T1 has an edditional approximately 140
boxes of production lot testing that TT will make available upon request.

Fond’s epecification required TI to conduct routine in-procees tests of the production lots.
These tosts consinied of a subaet of the tests that the specification reguired in order to qualify the
gwitch for production. The production switches tested according to Ford's specifications also
met Ford"s specifications. TI is producing doecuments relating to Ford required production
testing in response fo this request. Documents produced in response to request number 3 may
also contain examples of TI's production testing.

T1 has evaluated whether “teardrops” in the Kapton diaphragm could decrease switch
durability or life. TI first investigated the tesrdrop phenomenan in 1991 and 1992 during pre-
prodnetion testing to determine whether teardrops impacted cyele life. The pre-production
teetmpg revealad no conclugive evidence that teandrops advemsely impacted cycle life. Documents
produced in response to request number 3 discuss the pre-production testing of the teardrop
phenomenon. Swilches tested both during production validation and on-going production that
exhibited teardrops met the Ford specifications.

TI agsin tested whether teardrops could contribute to switch leakrge or failure in 1999
and 2000. Based upen the results of thege tests, T1 confirmed that the presence of teardrops had
no demonstrated relationship to leaksge or failure, and that there is no significant difference in
cycle lifo betwoen switches that exhibit teardrops and those that do not. Aungost 17, 1999 and
Decamber 23, 2000 test Teports that address these tests ere being produced in response to this
request,

In addition, eccording to a September 1, 1999 report (*77PSL2-1 Field Campaign
Analysiy Report,” produced in response to question 5), of the 40 switches taken from recalled
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vehicles that TI examined, none of which sxhibited any leaking or other defects, approximately
60% had teardropa, No correlation between these teardrops and wear of the switches was
detected. The group of 40 switches includes switches manunfactured on the menual-load crimper,
ad well as those manufactized on the sutomatic-load crimper. Further, of the switches that had
exhibited lezkage that TI examined af the facility of Ford’s contractor in November 2000 (se<
responss to question 5, ebove), some had teardrops and others did not.

Documents and videotapes relating to the manefacturing process, pre-recall teating
described in response mumber 4 and post-production testing are being produced in response to
this request. TI ie also producing the transcripts of depositions of its witnesses Roger Owena (T1
expert witneas) and Steven Beringhause (TI engineer) fiom cases involving vehicles subject to
the 1999 recall. TI is also producing corrective action reports and correspondence regarding
switches returned from Ford's Tier 1 suppliers. The switches returned from the Tier 1 suppliers
were not related to fire claims.

TTis not currenily planning or conducting any testing related to the alleged defect in the
gubject swiiches., Documents produced in response to request numbers 5 and 6 may also contein
information on testing responsive to thie request.

T1 is prodineing documents chronologically in response to request number 7, but has not
acparsted the documents by each described action diacussed above becausc there is mpnificant
overlap among actions. T1 is also producing, under separate cover, an Exhibit 2 and related
documents that contain information responsive to this request, but as to which T1 is requeating
NHTSA to find that tho standards for confidentiality are met. TI's submission of those materiala
is being made in accordance with NHTSA’s raies for the submisgion of confidential materials.

8. Describe all modificationd or chenges made by, or on behalf of, Texna Instruments
in the design, material composition, manufacinre, quality control, supply, or
installation of the subject switches, from the start of production to date, which relate
to, or may relate to, the slleged defeet in the subject vehicles. For ench such
modification or change, provide the following luformation:

(8) The date or approximate date on which the modification or chenge was
incorporated into prodwetion;

(b} A detalled deacription of the modification or change;

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

{d) The pert nwmbers (service and engineering) of the originel compenent;

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

(D Wheiher the original unmodified component was withdraws from production
and/or sale, and if so, when;

(g) When the modified component was made nvailsble as a service component; and
(h) Whether the modified component can be interchanged with earfier production

components.




Ses TI’s rezponse to request numbers 3 and 4, including the discussion of the supply of
the 57PSL5-3 switches at the ouviset of production of the Town Cars, followed by the supply of
the 77PSL2-1 switches, as well a3 the discussion of the initial use of the mannal-load crimper
and eventual transition in February 1992 to the axtomatic-load crimper.

TI supplied replacement 77PSL2-1 awitches to Ford as part of the recall service. These
gwitches were the sgame basic design and manufacture as the origingl switches in the vehicles that
were recalled. However, it is possible that vehicles that originally had S7PSL3-3 switches
(which use an S-shaped spring wiin rather than an L-shaped spring erm) or 77PSL3-1 switches
{which is the “quiet” switch described abave) may have received 77PSL2-1 replacement
awitches during recall gervice.

T1 is also producing its SREA summarica which show the mamufacturing and design
change to the 77PSL2-1 and 77PSL3-1 switches during production. TI does not believe that
any of the changes identified on the SREAs relate to the alleged defect. In addition, documents
relating to the change in the base material used for the 77PSL3-1 switch are also being produced,
although TI docs not belicve that these changes relate to the alleged defect.

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

TI is not in a position to respond with respect to any changes in the installation of the
gubject switches. TI supplied the switches to Ford’s Tier 1 suppliers who installed the switches
in a propartioning brake valve, which was then supplied to Ford for vehicle installation.

9. Frovide coples of all dorumenis relating to all communications between Texas
Instruments snd Ford regarding the alleged defect in the subject switehes.
Organize the document coples (a chronological order.

T1 is producing in chronological orxler documents reflecting communications with Ford
regarding the afleged defect, including correspondence, e-mails and notes of meetings and
telephone calls. TI interprets this request to exclude general commercial communications, as
well es litigation or mediation-related communications. Documonts produced in response to
requests numbers 3, 5, 6, and 7 may be responsive to this request.

10, Provide coples of 41l docaments relating to all communications between Texas
Iustrumenis and DuPont regarding the alleged defect in the snbject switches.
Organize the docoment coples in chronologieal order.




Ms. Kathleen DeMeter
September 10, 2003
Pege 11

T1 i3 producing in chronological order documents reflecting communications with
DuPont regarding the alleged defect in the subject switch, including correapondence, e-mails and
notes of meetings and telephone calls. TI is also producing product brochures and other
information that T received from Dupont. Tl interprots this request to exclude general
commercial communications and litigation or mediation-related communications. Documents
prdduced in response to request numbers 3, 5, 6, and 7 also may be responsive to this request.

11.  Pruvide coples of all documents transmitted mternally within Texas Instruments
that relate to the durability of the subject switches.

T1 18 producing documents reflecting intertial T1 communications regarding the alleged
defect in the subject switches. TI interprets this request to exclode internal communications that
are unrelated to any alleged defect with the subject switches, as well as litigation or mediation-
releted internal communications. Documents produced in response to request numbers 3, 5, 6, 7,
9, and 10 also may be responsive to thia request.

12,  Describe nll identifying markings used by Texss Instruments on the snbject
svritches.

The only identifying markinga on the subject switches are the Ford part numbers
VEF2VC-9F924-BB (57 PSL5-3), VF2VC-9F924-AR (77PSL2-1}, VF2AC-9F924-AA
(77PSL3-1), and a TI date code. The TI date code ia a four-digit Julian date code.

13.  Provide copies of sll fallure mode and effects analyies related to the subject
switches,

TI is producing its Design Failure Mode Analyses reports (“DFMEA™) and its Process
Failare Mode Analyses reparts ("PEMEA™) for the subject awitches. Documents produced in
responas to request number 3 also may be responsive to this request becauac the DFMEAS and
PFMEAs are typically included in the ISR submisaions 10 Ford. TI interprets this request to
exclude DFMEAs and PFMEAs prepared with respect to component parts of the subject
gwitches.

14.  Frovidae an electronic snmmary, in a format compatible with Microsoft Excel 2000,
of each fire claim of which Texas Instruments is aware of, regardless of whether the
claim i» against Texas Instruments, relative to the alleged defect in the suhject
swiiches that involve vehicles cutside the scope of the subject recall. For each such
claim, inclnde the following information in the summary:

(2) Vehicle cwner oame, address, and telephone aumber;
(b} Vehicle model, model year, and identification number (VIN);
() Incident daie and vehicle mileage;
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{d) Summary of the claim and evidence provided to suppart the claim of switch
fallore; and
(@) Texas Instruments’ asseasment of the claim.

Texas Instruments is aware of fourteen claims in which it i3 alleged that the subject
swilch cauded a fire in a non-recalled subject vehicle. In the MS Excel 2000 spreadsheot
accompanying this response, attached as Exhibit 3, Texas Instruments provides (to the extent that
the information is available to it} the name, address, and telephone number of the vehicle owner,
the vehicle model, model year, and VIN, and the date of logs and vehicle mileage. T1 has not
seperately summarized each claimeant’s allegations but can produce complaints andfor demend
lettora detailing these sllegations upon request,

TI further notes es follows with respect to two of the complaints identified on the
spreadshect. Concorning I (VIN: ILNLMBLIWOPY§77138), during discovery
plaintiff's expert, (NS admitied at his deposition that the switch was not defective.
Seelll deposition at 234:18-23 (). Back to my question. This switch that lasted eight, nine
plus years ahd 280,000 miles, you are not suggeating to this jury that there is anything defective
about that switch when it left our facility back in 1992, are you sir? A. No, sir.”). Shortly
thereafter, the case settled for nnisance value.

Concerning the Guest claim (VIN: ILNLM81W9PY708035), plaintiffs’ insweer
investigated the fire and concluded that the fire originated at the passenger side of the dash
within the wiring hamness, Afier TI sent plaintiffs* counsel a sanction’s letter for filing a lawsuit
without a factual basis, on July 13, 2003, plaintiffs dismissed TI without prejudice.

With respect to cach of the other claims, TI has denied Hability.

15.  Fumish Texas Instruments’ assessment of the alleged defect in the subject switches,
n¢inding:

(a) An assessment of the fallure mechanisms

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

(€) An assessment of the estimated service life of the subject switches in honrs and
pressure ¢yeles when subjected to the conditions described in 16.b;

(d) An assessment of the deslyn factors of the subject seritches that may inflnence
the durability of the subject switches;

(e} An amessment of the mannfacturing factors that msay inflaence the durability of
the suhject switches;

{) Am assessment of the vehicle assembly factors that may influence the durability
of the subject switches} and

(&) An sssesiment of the nie factors of the subject swiichen that may influence the
duorability of the embject switches.
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Please be as specific as posaible in your answery and provide engineering
explanations for how varions fuctors affect the switch dorability.

TI does not believe that there is a safety defect associated with the subject switches. The
gwitch is not subject to any federal motor vehicle safety standard and thas i not out of
compliance with any such standerd. The switch design and operation do not give rige to any
safety hazard or io an unreazonable risk to motor vehicle safety. With respect io the “alleged
defect,” az defined in your June 25 letier, TI i3 not aware of any defect in the operation of the
switch’s crulse control deactivetion function. TI will nonetheless offer a discussion befow of the
potential faihme mechanisms of the switch, and respond to each of the specific elements of this
question. :

{a) An amessment of the fallure mechanism;

(a) A series of hypothetical ewiich faalure mechanieme are described in the PFMEA and
DFMEA documents being produced by TL, in respongs to question 13. These documents, which
were shared with Ford as attachments to ISRs, were prepared by TI as a matter of ordinary
cowrse practice with respect to any product of this nature. They are designed to address for the
benefit of T1 and its customer those things that could go wrong with the product, md therefore
they describs a wide range of theoretically potential design and process failure mechanizms in
the subject switches, including, e.p., potential failure of the switch’s hexport, base and

TI is not aware of any deta trend suggesting an unreasonable risk to safety associated
with any of the potential failure mechanisms identified in the PFMEAs or DFMEAs, or
otherwise. Accordingly, TI does not believe that the switch constitutes en unreasenable risk to
motor vehicle safety. Nonetheless, T understands that NHTSA is interested in the potential for
iguition of the switch, and therefore will specifically address this. Documents produced
previously by Ford, and additional documents produced by TI in reaponse to request snnmber 7,
indicate that ignition of the switch is possible under certain laboratory conditions. TI has no
definitive information as to whether these laboratory results can serve as a proxy for actual under
hood conditlons. TI thug makes note of these results here as a matter of information, rather than
confirmation that the subjact switches are in fact snsceptible to ignition under actual under hood
conditions. The laboratory tosting has shown that ignition is possible where conductive flaids (a
solution of 5% salt water was used in the testing) are present in the electrical cavity of the
switch, together with sufficient slectrical current. The lnboratory test indicates that the
cormbination of {1) conductive fluid within the switch’s electtical cavity and (2) a sufficient level
of avallable slectrical current, and continuous voliage applied to the switch, canacd cormesion
within the switch and heating of the switch's plastic molding to a point where there was melting
of that molding and, in 5ome cases, ignition,

Laboratory testing reparts previously produced by Ford to NHTSA and included in T1's
production algo indicate that the level of electrical cunrent applied to the switch during crxise
control operation (typically 0.5 amps) did not reqult in sufficient heating to cause melting or
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ignition of the swiich even in the pregence of conductive fluid in the electrical eavity of the
switch, The test results indicate that if the symtem current is limited to this level, the only result
of finid in the electrical cavity is that the switch could become inoperable, disabling the
operation of the vehicle’s cruise control functions. TI does not believe that this conatitutos a
safety defect.

(b} An assessment of the long term resistance of the subject switches to nutomotive
brake fluid st 100°C, 120°C, and 150°C;

(<) An sasessment of the estimated service life of the snbject switches in hours and
pressure cycles when subjected to the conditions deseribed in 16.b;

(b) and {c) TI will rezpond to these two subparts together mince the résponses call for
overlapping information. Kapton used in the switch diaphragm tends to degrade more rapidly
when stressed at higher temperatures than loweer temperatures. Thus, the long term resistance of
the subject swilches to pressure cycling with brake fuid at 150 degrees C is not as grest as it is at
100 degrees C.

TI hae not tested the subject switches st the epecific temperatures identified in the
question. Documents reflecting testing that was performed at various temperatures are being
produced by T1 in reaponss to request number 3. Further, as part of ite apecification testing, TI
tested the subject switches at the ternperature apecified in the Ford specification, which was 135
degrees C, plus or minus 14 degrees C for the fluid temperaturs and 107 degrees C minimum for
exceeded the Ford specification, including the 500,000 cycle imprulse teats. TI lacks any mote
specific information on the estimated life of the subject switches when subjected to the
conditions described in the question.

(d) An asscssment of the design factors of the subject switches that may Infloence

the dorability of the subject switchea;

(d) One design factor influshcing the subject switches’ durability iz the design of the
diaphragm. In order to ensure that the diaphragm would meet the Ford specification in the face
of its exposure to stress from cycling, brake fluid/water, and elevated temperature, TT decided to
use the malti-layer Kapton/Teflon “sandwich” combination described sbove. Given Kapton’s
known susceptibility to deterioration from exposure to water, Teflon was utilized as a coating
due to its registance to water, A third layer of Teflon-coated Kapton (beyond the two layers used
in pricr TI-manofactored switches fisr use in power steering applications) was added to further
enhance the durability of the ewitch

Other design factors that could bear on durability include the design of the gagket which
geals the switch to brake fluid in conjunction with the diaphragm. T1 chose a material for the
gasket that is compatible with brake fluid and choss a gasket compression level that would
provide enough seal forcs to meet the Ford specification.

There are numerous other factors in the design of the switch that affect the switch's
actuation point eénd could ceuse 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
relevant design factors that could impact durability.

{e) An assessment of the manufacturing factors that may influence the durability of
the subject switches;

(@) TI interprets this question to refer to T1 manofactuting factors that could influence
durability, aa opposed to component manufacharing factors. The TI manufacturing 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
during the mannfacturing process, and (4) the procesa for loading the gasket in the comrect
location and avoiding any demage to the gasket during the process.

Aas to the first process described above, crimping, TT has discusszd above the
circumstances that arose from use of the autamatic-load crimping (AMT) at the outset of
production of the 77PSL switch. The second and third manufacturing factors that could
influence durability -- failure to insert the multi layer Teflon/Kapton zandwich or damage to the
diaphragm during manufacturing — would potentially weaken the disphregm and canse the
switch to fail prematurely. TI has no baesis for believing that these problams occurred during the
manufacturing process for its switch. The fourth menufacturing factor identified in the prior
paragraph — issuss relating to the inserting of the gasket -~ could result in damage to the gasket
which could result in leakage of the switch. The PFMEA documents TI is producing in response
to request 13 describe other failure modes relating to the manufacturing process.

() An assesament of the vehicle assembly factors that may Inflwence the dorabllity
of the subject swliches;

{f} We understand the term “vehicle assembly factors™ 1o refer to facters agsociated with
the manufacture of the vehicle. We also note that the subject switch was agsembled with other
vehicle components by Tier 1 sappliers, and that the group of assembled components wan
supplied a8 a unit to Ford.

TI is not familiar with the Ford or Tier T supplier assembly processes and therefore
carmot cornment in any deteil on this question, However, among the assembly factors that could
influence the durability of the switch are: (1) exposure of the switch assembly fo clemning md/or
test fluide that might contribute to deterioration of the diaphragm; (2) improper use of a vacuum
gystem for filling brake fluid in the vehicle brake lines, or during the assembly or testing of the
awitch/proportional valve assembly, that could cause the Kapton diaphragm to be overstressed.
and thus impair ite finctioning; (3) issues with the mating cormector saal, such as migsing seais
or damnged seals during assembly; and/or (4) incomplete attachment of the mating connector to
the switch connector. In the event of & meting connector problem such as are noted in itemns (3)
and (4) above, TI speculates that fluids such as puddled rain water or cleaning fluids could enter
the electrical cavity of the swiich externally through the cormector seal between the switch and
vehicle’s wire harnsss,

With reapect to the vacuum issue noted in item (2) of the preceding paragraph, T1 notes
that a vacuum must be created in the brake line of the vehicle so that air is removed from the
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brake lines at the time that brake fluild i3 insexted. During the testing of Ford’s manufacturing
process for Cepri vehicles in Ausiralia, 8 vacimm was created using a system that was
sufficiently powerful to pull the Kapton out of place and impair its utility for the Capri switches.
Prior to actual procuction, this problem was resolved. Documents regarding the Capri testing are
praduced in response to request number 7.

() An assessment of the use factors of the snbject switches that may influence the
durability of the snbject swliches

(g} TIundsrstands the inquiry into “use factors” that could influence the durability of the
subject switchea to refer to the factors that pertain to the conditions surrounding the switch
following asseibly of the vehicle. The critical use fiactors bearing on durability are: (1) the
teraperature in the area in which the awitch is located within the vehicle (see discussion in
Tesponse to request 15(b) and (c), above) and (2) the actual number of brake cycles to which the
switch is subject during vehicls operations.

Wiﬂunpeﬂhﬁelatb:pointﬂnp&culatmﬁatdiaphngncmﬁngmﬂdmmﬂtﬂum
exposure of the diaphragm to the stress resulting from excessive flexure/displacement, from
pressure cycling in excess of the Ford specification. The detesioration and cracking of the
diaphragm could be accelerated hy exposure of the Kapton layer closest to the brake fluid to
waler in that brake fluid, following such stress-relating cracking in the Teflon coating, After
sufficient time, and the process repeating in the other two Kapton layers (the ones cloger to the
electrical portion of the switch), small amounts of hrake fluid could enter through the cracks in
the disphragm into the electrical portion of the switch. Entry of fluid into the switch cavity by
this means eppears to be an unusual phenomenon that oceurs rarely relative to the very large
mutniber of switches in use.

16.  Provide the uame and contact informaton of a Texss Instruments representative
that can answer technical questions concerning the subject of this ledter,

Steven Boringhause, T1 Destgn Manager, is available to answer technical questiona
regarding the subjects of NHTSA's requests. Mr. Beringhause is located at TI's Attleboro
Massachusetts facility and may be contacted through the undersigned.




TT has worked diligenily to prepare the above responses and gather the documents
being produced. TTi8 prepared to discuss with NHTSA any of the shove anawers and to
respond to any questicns that the agency might have about thege answers and any of the
docurnents being producad.

Respectfilly,

Steven P. Reynolds
Scnicr Counscl, Law Dept.
Texas Instruments Incorporated

ce: Mr. Bruce York
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Exhibit 1 page 2

- i¥olume: by Calendar Year ; i L ) j . _ .
I | 1888 1987 1988 1989 1980 1991 1892 | 1004 1994 1965 . 1898 | 1947 1988 | 199¢ 2000 | 2001 2002 2003
4  5IPSL5-E | 26,049 '
5 57PSL5-3 | 26,055 o L P
3 [ 77PEL2 23,858 207,101| 268,926 128,281 1,428 1,130: . .
7 77PSL2-3 31,458 107,919 1,873 500 12852 13804 16,184 3,332 .
) TIPSL3-1 . 128,996| 54,671| 255779 285116 325,916 216,794 o
|9 77P5L3-2 877 N2296| 2M675 232547 267,750 235858 299,773 294,168] 192543 198,492
10 77P5L3-3 164,250, 601,927 648,358 1,2G9.857] 1,424,221 1,609.456( 1,942,799. 1,956,464 2185324} 1,851,145 1 204,510 -
11 77PSL4-1 } _ 28084] 64350 57,358 64,974 425020 53550 65.212] 44142] 139,144
12 77P5L5-2 7535 15470 12614 3352 : ) : ;
13 77PEL6-1 5,950 1,666 i




Service Parts by Calendar Year
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1991
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Texas Instruments Inc.'s Responsa to Juna 25 2003 information Request

Exhibit 3

Nama Addraga Numnber Mods! [ Year [VIN Incident date Mileage |
1993[1LNLMBIWOPYE77138|  January 20, 2001| 280,562
15&3| 1LNLMB2WAPY 757103 Juna 7, 2003
1993}1 LNLMB1 WBFY72()284 May 17, 2000] 110,000
1893
192911 LNLMB1 WaPY709035 March 17, 2002| 34,058
1853[2FACPTIWEPX178941]  November 8 2000] 168,000
1983|2FALP7AW7PX 148118 | Saptember 15, 2002] 77 560|
1868} 2MELM7SWIPXE74203 Auqust 4, 2002
1983|2MELM7 AWAPXB65373] Aprl 19, 2001
19594] 1 LNLMB2WBRYB85277 | Aprl 24, 2003
1984 EMWWHW January 11, 2002
1824 2ZMELM7S February 28, 2001
1984 2MEL M75W5RX645201]  October 29, 2002
1906] 1 LNLM82WETY678111 | December 18, 2002| 84,830
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[Recalled Parts by Calendar Year
llem: 1969 | 2000 2001 | =002 | 2003

57PSL5-2
57PSL5-3
|77Pale1 | 271,314 _ |
77PSL2-3 '
77P8La-1
| T7PSL3-2
77PSL3-3
JF7PsLar [
77PSLE-2 =
77PSL6-1
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Date

00000000

06/28/1996

00/00/1998

11/23/1998

12/09/1998

12/14/1998

12/15/1998

12/17/1998

12/18/1998

12/21/1998

12/21/1998

01/05/1999

01/18/1999

01/18/1999

To

EA 02-025

Texas Ingtrements Inc.’s Respoase to June 25, 2003 Information Request

Privilege Log
e Description Bates Ramge
Attorney-Client Privilege/Work- - Handwritten notes TI NHTSA FRIY 001 - 040
Product
Attormey-Client Privilege Memo re Question of first | TINHTSA PRIV (41
public disclosure T
Attoeney-Client Privilege Handwritten Note to file TE NEHTTSA PRIV 042
Attorney-Client Privilege/Work- E-mail re Auto News T NHTSA PRIV 043-046
Product
Attomey-Client Privilege/Work- E-mail re Car fires TINHTSA PRIV 047
Attorney-Client Privilege/Work- Facsimile TI NHTRA PRIV (4E
Prodnct '
Attorney-Client Privilege/Work- Faczimile TI NHTEA PRIV (49
Produoct
Attorney-Client Privilege/Work- E-mail r¢ Town Car Fires TI NHTSA PRIV 050-051
Product
Attorney-Client Privilege E-mail re Usage Mainx - TINHTSA PRIV 052-053
Attormey-Client Privilege/Work- E-mail re mestings with - TINHTSA PRIV (154035
Product Ford
Attorney-Chient PrivilegeWork- E-meil re meetings with FI NH'TSA PRIV 056-057
Product Ford
Attormey-Chient Privilege/Work- E-mail 1e Proparation for TINHTSA PRIV 058
Product Visit
Attormey-Client Privilege/Work- Handwritten notes re: TINHTSA PRIV 053-060
Product Porter’s communication
Attomney-Client Privilege/Work- E-mail re Lincoln Town TINETSA FRIV 061-069




01/18/1999

Car Brake Switch

01/18/1999

01/19/1999

01/19/1999

01/19/1999

01/28/1999

01/28/1999

01/25/1959

01/25/1999

02/01/1999

02/01/1999

02/02/1999

Product

Attorney-Client Privilage/Work- E-mail re Lincoln Town TI NHTEA PRIV 070
Product Car Brake Switch

Attorney-Client Privilege/Work- E-mail re Lincoln Town TINHTSA PRIV G71
Produoct Oar

Attorney-Chent Privilege/Work- E-mail re Potential TINHTSA PRIV 0724071
Prodnct Lighility .

Attorney-Client Privilege/Work- E-mail re Potential TI NHTSA PRIV 074
Product Liability

Attorney-Client Privilege/Work- E-mail String re Potential TI NHTSA PRIV 075-076
Product Liabikity

Attorney-Client Privilege/Work- E-mail re Scrvice Bullstin | TINHTSA FRIV 077-106
Product

Attorney-Client Privilepe/Work- E-muail re Previcus TI NHTSA PRIV 107-109
Product Tnvestigations

Attorney-Client Privilege/Work- E-mail re_ TI NHTSA PRIV 110-115
Product

Attomey-Client Privilepe/Work- E-mail re Lincoln Tewn TI NHTBA PRIV 116
Pro co I

Attorney-Client Privilege/Work- Note re 77PS swiich TINHTSA PRIV 117-118
Product

Attorpey-Chent Privilege/Work- E-mail re Ford Expert TINHTSA PRIV 169130
Product

Atiorney-Chient Privilege/Work- E—mnilre_ TUNHTSA PRIV 131




02/04/1999

Product

02/04/1999

02/04/1999

02/10/1999

02/11/1999

02/17/1999

03/03/1999

03/04/1999

03/19/1999

03/19/1999

04/21/1999

05/19/1999

05/19/1999 -

Attorney-Client Privilege/Work- E-mail re Ford situabion TINHTSA PRIV 132
Product
Attorney-Client Privilege/Work- E-mail re summary of TINHTSA FRIV 133-135
Product NHTSA file
Attorney-Client Privilege/Work- Memo re NHTSA PE93- TINHTSA PRIV 136-139
Product 055
Attorney-Client Privilege/Work- E-mail re 77PS Support TINHTSA PRIV 140-142
Product Focus
Attorney-Client Privilege/Worlk- E-mail re TI Letter TI NHTSA PRIV 143-145
Product
Attorney-Client Privilege/Work- E-mail re coanommications | TINHETSA PRIV 145-147
Product with Ford
Attorney-Client Privilegs B-mail re Ford P/S TI NHTSA PRIV 148-155
Transitions of Current
Interest
Abtorney-Client Privilege/Work- E-mail re Traneitions of TI NHTSA PRIV 156-161
Product current interest
Attorney-Client Privilege/Wark- E-mail re TINHTSA PRIV 162-164
Product Ford
Antorney-Client Privilege/Work- E-mail re TI NHTSA PRIV 165-167
Product
Attorney-Client Privilege/Work- B-mail re Ford Safety TINHTEA PRIV 168-165
Product Recall
Attorney-Client PrivilegeyWork- E-mail re Ford recall TINHTSA PRIV 170-175
Product _
Attorney-Client Privilegs/Work- E-mail string re Ford TINHTSA FRIV 176-177




05/19/1999

Product

Announcement

05/19/1999

05/19/1999

05/19/1999

05/19/1999

05/19/1999

05/19/1999 -

05/19/1999

05/19/1999

05/19/1999

05/20/1999

05/20/1999

Attomey-Client Privilege/Work- E-madil re Ford recall TINHTSA PRIV 178-181
Praduct

Attorney-Client Privilege/Work- E-mail re Ford TINHTSA PRIV 182-189
Prodoct Amnouncement

Attorney-Client Privilege/Work- E-muail string re Ford recall | TINHTSA PRIV 190
Prodhoct

Atworney-Client Privilege/Work- F-mail siring re Ford recall | TINHTSA PRIV 191
Product

Atiormney-Client Privilega/Work- E-mugil string re Ford recall | TINHTSA PRIV 152
Product

Attorney-Client Privilege/Work- E-mail re Ford TINHTSA PRIY 193-194
Prodoct Announcement

Attorney-Client Privilege/Work- E-mail re Ford recall TINHTSA PRIY 195-197
Product

Attorney-Client Privilepe/Work- E-mail re Ford recalls TI NHTSA PRIV 198-201
Product

Attortey-Client Privilege/Work- E-mail re Ford recall TI NHTSA PRIV 202-205
Product

Attorney-Client Privilege/Work- E-mail string re Ford recall | TINHTIA PRIV 206-207
Product

Attorney-Client Privilepe/Work- E-mail re March 19, 1999 TINHTSA PRIV 208211 -
Product

Attorney-Client Privilege/Work- E-mail re Ford recall TI NHTSA PRIV 212250

Product




172001

Product

0771872001

(8/03/2001

10/17/2001

Atiomey-Mediation Privilege/Work- | Lir re scttlcnent TI NHISA PRIV 317318
Product

Avomey-Mediation Privilege/Work- |  Lir re settlament TINHTSA PRIV 319331
Product

Mediation Privilege/Work-Praduct | Lir re Confidential T NHTSA PRIV 332

settlement proposal

Attomey-Client Privilege/Work- Chart re Redundant Speed | TINHTSA PRIV 333
Product

Switch




