EA02-025

TEXAS INSTRUMENTS, INC.’S

09/10/03

'LETTER TO ODI
REQUEST #5
BOX 6
PART A-M
PART M

I




Morris, lrang

From: Beringhauea, Sieven

Gmni; Thurday, September 02, 1904 7.5 AM

Ta: Baumann, Ausa

Subjact: FW: Fisld Camealgn Analyels Aeport

Promc Beringhause, Steven

1snk Wadneaday, Saptambber 31, 1999 431 P

Ta: e atmvey

Sujact Red Campaign Anclysh Report h
Shave,
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T7TPSL2-1 Fleld Campaign Analysls Report
September L, 1999

Ohjextlym
The purpose of this report ix o documsent the general copdition of field campaign prescure swikches

ohtained by TI.

Procedures

1) TI virited and requested some of the tocul dealers to sct replnced switches aside for TI ta pick up later.
As & redult of the recant fleld compaign, dzalecs responded by saving tha replaced awic-h fox TT.

27 TIeondusted the analysis par tee silached shese

Repuptn Obesrvation

The condition and yiwte of the switches received to ba soalyzed varied widely, Soms ware retunsed Loosa,
some in the new switch Bax, some with mating conaeciors. tome wilh seals, snd some comphamly wong
part aumbeen, Only thous switches that could be idemifted s T1 port nambee T7PSL2. 1 were included in

thik analysis
To date 40 swisches have been obtainad snd snalysed. The dawe codes chiniood are 2 fillows:

2087 |
2057 |
2068
2054
2052 2079
2043 2065
[P0 | 088 _
1459 2014 2045 2085
15947 2013 2038 ) 2089 |
1347 2009 038 2082 2128 BZ8T |
1345 | 2008 | 2008 | 2082 | 2120 | 2128 | 2478 |
1282 | 1331 1238 2009 2029 2082 2104 FIFD 278

Oct#1  Nov'9l Decd Jan9? Fea 92 N 92 Aprs: May's2  Qot'ez
From thiz group of switches 1he following cbecrvatlony were mads:

1) There were o sigrs of fuid leakaps ine the connectar savity.

2} 28 switchas were returned willy foans commector saals. 1 with tilicane seals wnd [ with oo seals.

3 Terminnl m tarmizal raisincs an sl 40 swhches was within spetification.

4} With hexport grounded snd terminals subjact to 14 Vde, there was no detectable current flawing fram
terminal o

5} Internel irspection of the internal companests (pin, arm, washers, convermars, ind Kapion) chaued
wear 1 woukd be expecied In 8 part tust has peen gignificam numbar of prassure cycles.

6} All gwitches pass the semec leak check

M Firw layer of Teflon an all awitches ahaund soma signa of delamination. 1 would be expocted with
cycling. whila some ywitches had two or three loyers delamdnaced,

B} Mo cracking wes seen on the sacond and thimd luyer of Kapeon

#  Four switchos had Kapion cracks on tha first layer.

LO) Wear from all of the internal components wid tees to et and discolar the canverter side Kapton

L1} Envircnmene s3] gasket and internal pressure media seal paaket were presant and is poodd coaditon on
all switches.

. TI-NHTSA 8543




12} Teardrops ware xeen on roughly $0% of the swirches, Mo correlation between level of wear and
teardroga.

Figure 3. Delaminntion of the Teflon g l,l:l: can be gen a5 & gircular bubble.

" TI-NHTSA 9544




-

TTPSLZ:| Ratym Analyan Shent

D rice ilx
Oymraior's Naimie:

Visyal Inspaciion

{eperal comditica of Swikch,
Sigs aaf Rmkgge i connetis?
Maung connector seal?
comprmgion?

Wira Harneas necumed ™

Wi insulalion somprasion !

Curmeni draw ;
Terminal 1 Termunal?
Tarrpinal ke Hyzpor!

Chpea Crimp Ring

Yisuad Inspecclon
Cannecior Leaic?
Campostry wear?

AF [ak?

Eaviuronmen d22] condilkm?
If wgl b, Why?
Corvestica?

Pcturm

Lazk Test Swaor Asm
Opin Cup Crimg.
Diaphragm Lytpecion

Mearen: Flula
Fraid il
Teflon  Kapeon

Tellon

Teflon sirmich

Telkim cnichy

Tellon dalamlastion

Kanmina encky

ST pater

War psc/discrioraion

Gatkd Indpmclicn
Pretan
Mibsh i misning mazaial
Chikout Ll c3tnuts
i
ineches.
Packape and Scone

ARGlyHs Sanmary:

End ot DdcuManl

3w Dake Coge:

Goed
Na
Foaam
Yt
Yex

Chra

mA

Ny

Mo

MNa

Guad

Yo

Fan

Coavarter

Tultow
Y=
Yo

1.0 ]

NTF

14 Ve sapaly Camem Lerused w10 ampe

Rog
Y
5ilkoun
1)
Mo
Yo
Ligh
Yea
Mad
Nn
Fail
il

Fland #1Coavener
Teflm  Kepton Tuflom

FE

s Dncoveed

Medindl  Heavy

Neret Coaverier

Comvenar

Toflon  Kapioa

TI-NHTSA 9545




Preamure Cycling of Uawd Switches
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Brake Pressu 1 able:

ITIONS:

Rugistanes Vismuremant #1 = Reshinncy resding batwasn conmeetar tormimals (NC switeh)

Reuhtanes Memturoment ¥1 = Resintance resding bitwess senme case and thronded fittheg.
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0056 VELHNIL

Devica 1A Falled § 2.082.062 W




1566 VELHNIL

Device 3  Pass 3,000,000 cyciss

Diaphragm 1 (Fukd Side)

o oo %

;;;;

Clnphragm #1 (Fusd Side)

Diaphragn #2 (Mliccle Liryar)

Device 4A  Falled @ 2,905,000 cycies

F .




Ze50 YSIHN"IL

148 Falled @ 2,998,015 cyclea

Dimphragm #1 Fheid Side) o
Diagheag (dile Layer)

Device B Fallod f 2,725,000 cycles

-

Disphragm #3 (Masher/Convarier Side)



Device 28  Paya 1,000,000 cycles




Y556 YELHN-(L

Device 8A Falled @ 2,925.025 cycios




SHES YELHNIL

Devicaz  Pass 3,000,000 cycles

Diaphwagm 1 [Fluid Sids)




9568 YELIHN-LL

Device12 Fallad §§ 2,720,198 cycies

Ciapiwagm #1 (Fluld Side) Diaphragm 2 (Miricha |ayar)




o o e e
e LB e L ik
L Rt L e
{ PR T T
8o | e L e e
e d s e s L saa s
3 T TR TR FTH TR T
e |t L e
e L Lt P Lt e
L B L e A L e e
e Lo e e
A.ﬁ_. I._ u_._ e [ [ ._._._1 A8
e | L R LR e L
et e D e e
3 o T T H TR
3 e [ A L L e
Ty P LR e e
:i:ﬂ__m_ o4 1 vt M T e e
1 P

i o il

mm_mm i | w__m______ il ,_“__“___ h_

T1-NHTSA 9557




an

E
M
-

EEm ==

i :
{8 [ M e
18 4 t | _.LL AR
JJ .l..Ll I~ | I - L.il_._. =
L |l | | |n o il "
EFEEENEEN i [=
_l-l |=-d=im [+ § | l.._u—-__!._.. ..._l
| |-t fed | Jue ..u.._lu__ ...—u .,
_ [ Aty _._. I ,ﬂ v o | a
i _ _!..._-_! _.. |n =I=a| ._-.i

R &

[
Y
0

3
¥
1
A

SSEmE==s=s

|l

A

T“-

. 3§ HE§. - EF. _§6 . NEN.

ia

O [

TI-NHYSA 9338



ﬂ.ﬂ-ﬂnuuuuuunnmmnwmu“uun—f‘ﬂaﬂnnm“
e

&

ﬂuﬂﬂ__n_ﬂﬂammmmHHHUB““dlal_ﬂﬁﬂmml.u

:

2100

10,00% 66.30%

33Dﬁﬂﬂﬂﬂﬂﬂ.ﬂ._ﬂﬂﬂﬂﬂﬂﬂﬂﬂ_ﬂ_ﬂﬂﬂﬂ_ﬂﬂnw

ngeccrBEggEREgReaEET TR N HE

I

TI-NHTSA 9538




&y

é@
28
&

_ YY) ~ 85 ~AB _
Ty 3 3 —-— =
54 e Z6 - —_
“p — < - -

2 - - - ~
19/9 ,_{"% ‘o — —
1Ay 1 97 Y =
T A z e -

' 3 - 564 =

-y - 7

- - i_j! zg’}
W Eo _ —_ 60
7o ! - u 5/
.na‘i' ; = 7 :‘;
"y - ! =
1993 ‘ - & z
1994 20 - i3 >
115 . - —
B % - % ¢
7 4 - 4 —
S 77 — T2 —

<xP o
3s 34/ 200 M
M.6% (9 99, 24,) %
| TINHTSA 8080

\



g lisirasiballhin ket T
1 R [ [ HERH [ i
(R TTHERTRT T
g lisctaudlllllinchs s
A el R R T T e
L A 1T R TR
g hallalsl I lalle i
A T AT AT
g oLl stds il
d Dintadlul lnende R A sausad s
L L e LA e e
{ e [ TR AT TR
T THERTH T THER T
A e [ A L L e L
[ [EITTHA T TTEIR
(R TR TH TR
{ TR T R
s Dapead Il o ARk suellis
g DlladlSsl A ssasdatle i
._n_im_.r e Tt [
| 11 _
i __.__m :“ _
EF:=:5=;ﬂwE_E

TI-NHTSA 9561




AR A AL
e s
JRHRTRTTR T
AR T T TR
TR TR TR
e
TR A RS
AR R T HTS

R
b e R
o KT R R TR
A IR TR
e s
AR TR TR
it s e
e . L) L.I..r
-_-L-vI = o _-._LI-__. I..l
AR RTRIE T TTRRATE
.mn!. i .ll_.. A ........m.i
& e Lt e e e
I

TI-NHTSA 9582




88 k38 * & eeeEEd  FE

Jored 20 zazer 4 Aeees »3
Josoa] 3= weme s o amemau e
m oxurd S  xumE s 4 Aesgmu ek
m o § 9=  zaam . & swn-sa 33
for § 30 maxms 4 weemes s
J owerk ¥ auze s 0 acezes ax
n prasf 8% zamp » & arezze a3
Jooerf ¢ wema s n arees g e
g vanf 2a Is38 » & A-rEEv kK
] ann=} 2e k/NQ > o A--gEu na

A A b

A TR TR

ARG TRRTH TR

LA || nllis

-l | b [ [ P ) b | e

LB N | [ o ] e e

g Gkl il sandtss

Lt ] | e e

-AIW:,_I._ unlibilalls

th | _ ¢ _
Wk il _
W 4 0 it

TI-NHTSA 9563




AN M EAD LM PR ML ML B O P M BN P DR N e

llhba

Eaxf

EINF ]

mamy

HSEP

A-EE

A«

E4ANE

LR 1

L F 3

=3 )

|
S
o m gl
LAl 1 1)
T
avennd
mrr 3 3Q
——"
—
P —
1
S
are mw
-

iy N E S

X

>

L |

»E

=K




I'J

f

[ B

T

H “'II. L

TR
1 .H H--n .

1[4

I

[ i

FREIRT

I 'um[!ﬁ"l!rlﬂiff

HIH

"1

B | P

TUNHTSA 0565



L I T L] | I )
S ] S S — W el R T pa——
i Hﬂll. 1T TLE s B & & E 4 B & 4 &4 % ®N OE B ¥ w oW OE 4 B E & % w w 4 m- .
i .-.w - B # B B AN W Ow om g N A B = & m oE o ®m W W mE ®wW m o= m
—— “""“" c“qﬂﬂ v “““"“ - L]
Ll ***' *llll'l'lll!l' lllllllllllllll
L]
[ﬂ!ljnuﬂnﬂ“ H-n _ﬂ--ﬂ.--d.-._ﬂu-.-dI.-.__Iﬂ-.__.uﬂ_._._-.q.._u-udﬂ_-.-d-.-ndﬂ
& Npuriiapiing
L
 ——— YITITEINITTELE ®» M & » FB B h
—— .*H“Il -h -..ﬂu.-ﬂuu-.u....iu_ “ﬂwﬂu-_irﬂlll
Wkt ¥ ¥ m m g & § E k& § N k& kR o= oF oE B N E = & = = E &£ E AL
1 3 E & ®» & & 5w a4 a1 = [} L | " n * @ = ® 3 B =
i A R e - , VT T v R om s m kvt R B ot homomoromomorom e o
Hmhssmeis I I FITTI LT F_+ * & »r = r & B o ® B F ® k ® P F OE ® F m B FP B B ®W & s g
-P'lll..
T S+ LI s L EXI T v 3 3 3 T F kR [ R T = ¥ F m F o p o3 M 1 1 1
I T T R - T T T T T N - N N N SN S S R -
i 1 ® 1 & 1 &K i 4 * ¥ ¢ ® F & 1 & ¥ 1 = o4 4 3 @ w 1 3 1
" " & B w7 o om L] 1 ¥ 2 § = ®W kB 2 F OB R i om
— HW IIIIIII § ®m 3 = ] H * & *» 3 F ® 5 2 ] I I |
vl  al e f = o F = < = " a L M f W o K
4
N e B ﬁﬂnunnnunhuﬂnu_ﬂun nuunun"unu "

TI-NHTSA 9586



[

@mmmw Report 8900607

PX163920 i

Figurs 2: PX183520.

Nota: Nominal magniaxtiora ghven for pholomicrogmphs. TI-NHTSA 9567




~10 mm

Figure A; FXTBI820,

Mole: Mominal magniications givan lor photzmicrogmaphs.

TI-NHTSA 9568



Flgure B: PX{63820,

Nerle: Noririal magnificaticns ghven for pholomiarograph. TI-NHTSA 9569




Reaoe 8: PX183820.

MNole: Nominal mognfostions given for photornlorog rapha.
TI-NHTSA 9670



Repont 8500607

Fgune 10: PYZERTS8

Noe: Mominal magniloaticns given for phoremioographs.

TI-NHTSA 8571



Report 0800807

Meia: Hominal magnificaiions ghen for photomiaropmushe.

TI-NHTSA 9572




@ Contral Laboratory Report 9600607

Figure 13; PY758158,

Flgurs 14: PY7a68158.

Mots: Nominal magnifiamiony ghvan kor photomicrographe.

TI-NHTSA 8573




Report $400007

Figure 15: PX163020, san! 1 fuld slds.

Foure 18: PX183820, seal 1 R 8igs,

Mo Nominal for photormioroghipha.
magnifications gven hpha TI-NHTSA 9574



Report 9900007

Flgurs 17: PX183620, seal 2.

Figure 18: PXTG3IR2D, aaal 3.

TL-NHTSA 9575

Nate: Neminal magaificationa ghan for plholsmiregraphs.




@ Central Laboratory Regort 9800607

Fgure 20: PX183820, cup, washer, conveitar, dise,

Mota! Nominal maprificaions gven Jor pholomiorogapha.
Ti-NHTEA 9576



Report 9000607

| Foune 21; PX183@20, hexport caviy.

Nata: Newnind( magolficalions phvaut lor ghotahoroamph.
TINHTSA 9577



Report 8900607

Fgure 22: PY758158, seal T fuid sida.

Foure 28: PY758158, seal | fuld sids.

Mobe: Nomnal magnifioaltons ghn 16 [heiomisrogrpie. Tl-NHTBAL g878



Flgure 241 PYT88158, seal 2,

Figure 25 PY758158, seal 3.

Nota: Nominal magnificaticne ghvan for pholomion:grapha.
TI-NHTSA 8570



Contral
D o s p—

Flgure 26; FY738158, cup, washer, converist, diec,

Figure 27: PY758158, oup, washer, ocanvaitet, diec.

Note: Mominal magn/ications ghvan for photamborogmns.
TI-NHTSA 9580



Figura 28: PY788158, haxport caviy.

TI-NHTSA 8584

Mote: Nominad megnifications giver ior photam brographs.



