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E. 1 p& PaNT DE NEMOURS & COMPANY

SmcLevinLl, Ovo A0

Novenmber 13, 1970
Texas Instrusents

Mail Station 1202
PO Box 119

34 Forest 2t.
Attleboro, Ma 02703
attny Jack Ksarns

Dear Mr. Esarns,

Teflon™ FEP is a copolymer of tetrafluoromsthylens and
hexatflucropropy lane.
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Noveabsr 15, 1990
Teskan Instruments
Mail Station 12=02
PO Box 11%
*34 Forest Bt.
Attieboro, Ha 02703
attn: Jack Kwarns

Dmar Mr. Kearms,

Kapton™ polyimide is & result of a palycondensation reaction
betwesn pyromellitic dianhydride and #,%° =

_ diaminodiphenylether.
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PROCESS CAPABILITY

FILM TYPE S00HN
Tl PART MO: 74Z2Z24-1
DATA PERIOD: 1591

PROPERTY COUNT
MO Ten=xile 211
TD Tensile 209
MO % Elong 215
TO % Elomy 211

FILM TYPE ZL0HN
TI PART Nz 74224-1
DATA PERIOD: 1992

PROPERTY COUNT
HD Ten=ile 93
m Tenxila 92
MD % Elong 94
TD ¥ Elong 93

SPEC. LAR RELERSE DATRA

Min fivg STOV Awg+ansTOY Avg-SSTIV RUB+4RSTOV Frag—4MSTIN CPK
24,00 35,20 2.19 42,77 29.63 44,95 27.44 1.896
24.00 29.74 1.94 39.56 27.92 41.50 25.98 1.87
45.00 0. 89 5. 79 6. 26 6452 104 .08 E7.73 2.97
45. 00 B88.72 7.98 110.86 6E. 58 118,24 ° S59.20 1.97
SPEC. LAE RELERSE DATA

Min Fvg STOWV AwgrOwsSTOV Auvg~3MSTIN RUS+4=STIN Fvg—4nSTIN CPK
24.00 36.33 2.86 44_31 27.75 47.77 24.89 1.44
24.00 33.35 1.95 39. 20 27.50 41.156 25.56 1.80
45 .00 79.54 7.01 100.s7 58. 51 107.58 51,60 1.64
45.00 10,186 117.40 BE. 24 127.56 46.28 1.38 -

B6.92




NG: SCPI-DO3L
Gaga&sTypa:

Effective Date: 4/11/51
Expiration Date: 4/11/93
Page 1 of 1

COMMENTS : Because thare is no way to permanently attach the core
aval to aach pancakae roll core, Texas Insatruments 1s not
able to document and track the rolls through their
process. 7This small stiock-on label will allow for Taxas
Instruments to better track the rolls.

1. Operator, aftar the film im wound on the core, place the
proper size label on the inslde of the core.
2. Inspactor, ilnspect to assure label is in place.
TEKAS IHNSTRUMENT EXAMPLES

s TIH27225-3 s« T11#27225-1

87 300FNB29 JTB m1 - §
sne THITA224-1 i THIZT225-2
54 200HN 07 BOOFN11

 AUTHORIZED BY:

AREA SUPERINTENDENT, K-T FINISHING: = QC:!--"---"'"‘}

TRAINING COORDINATOR, K-T FINISHING: M&?

sdkh/emart no. Ti4 .
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t 'EC: E-cl&m’h 1 cﬂ“ L]
M.T.Lewandcwsk BHFI9I207 , Wilm.

CIRCLEVH.LE PLANT BCC:  B.V.Cum
P.O. Box t B-5-A
POSacm Fila: E-5-A

[ Tuly 7, 1992
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' Mr. ¥an Barry

Tezas Instrumenta
Attlaborn, Masa. O2703
Dear Mr. Barry:

Tha rn-ln& intpn:t:l.nu oystas used for Eaptop® uses 4 lasar to Ilil'l:-lt‘.'l: aithar
opaqua objecta or holas.

The equipment includes lane. identifisrs samd lights to assist the oparatox
in locaring tha object that sctivated tha lager.

If an opaqua ohimsct ia larger than S0 nila in ics largest disenaion it 1is
conaidergd a defeot,

Aa such it is marked and flagged sc that it can be rsmoved in a subssguent
oparatiom as the film Ls elit to costoomx's ordwrs. :

Th-hh:kmtnmn-&bﬁ'ku: Instroments was only 15 mils in the largast
dimension, ao it is not considered a defect by awisting standards.

If yoit have any further gquestions about tha inspection peathod or the definition
of a dafact in Kapton® film, plessa do not hasitate to call X4 MeXenzis at
203=-871=74df or ma at 61é=-4Té-0127.

Sinceraly,

W‘A———-"—_—-‘—-
J. M., Yunkear

Charting a Course for Excellence —
T
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Mike:

Texas Instruments sent a rejected diaghragm made oFf DOOFNLZL.
I do not from what mill rall. The diaphragm wes rejected due
to the particle trapped in the laminate. The also took some
photgs aof the anlarged particle.

I will nee=d to rgspond to the corrective action request
Within 15 days. Would the inspection rawindar normally catch
& particle of this siza? Any other thoughts?

Thanks
Ed

fo ’”'! in diz
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11:00

TEKAS INSTRUMENTS -M & C

1. Do you underatard the specifioation requirementis) for the cheractartstiogs) rejected 7 YE8[ | NO[]
¥ no - describy aanosm: .

W the requirement ki nat undarsiood, whet spacifio Area of information neads elarifization?

T prind unclear

T purchase orcer
Biandards of acospiance
Oiahir ~

Fﬂn—mmmﬁummmummhﬂﬁ- non—conformance at your faciity untl 0
comective actic * s in plece. nolute comments on your invertary, in-transit maksrial, and T iInvantory. ‘

What was the Enpotivity Cate of this containment action 7

& Huhr:::‘:r;mu. rIChinery Of oparItion bean Bignificantly changad sics TR pRit MMbar wai quUathed
)

THYNHTEA Ko. 4
#0014
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il 0'1. 07. 92 11:00 AM g . _PUs

o L HEVA your madeursmant methods or napecton aquipment signifioantly changed 506 Bis Part nLTRr wae
quEiisdby M&C T Miaase sixie your prasent meARTIMOM Mathod.

memhmummm‘!

L Othat than "inofonsed Inepbction,” whid specific actonfa) will be trken to preverst the defect from recuring ¥

Whet was the 5 Tectivity Date of thig somective aoion ¥

Hawe you sudited of vaeSied that the ahows cormactive action(s) will be effeqtive In comaoting the probism: 7

H your ourrent proogss or guality syatem s 1o fonger capabie of mesting M & C's speciipations, comact the TI
Purchasing agont or Frocuremant ASENancs Enginoe .

SUPPLIER'S AGENT : TILE:

{ pleaso print )

Date COMPLETED ¢ i DIVAGTSA No. 4
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TEXAS
INSIRUMENTS
Materals & Conirols Group
August &, 1992
Mr, Hamy Gumm
E. L. Du Pont
Rie. 23 South
Py Pont Rd,

Clrclevlle, OH 43113

Paar Mr. Gurmm,

Ay egreed durng our July 31 conversgiion, | am sending you the Kapton fiims from four
fyplcal braks fluld pressure switch fallures. Thesa 500 AN 131 films upture dunng cycle testing
at 135 C. The brake fiiid tested Is an affermarket DOT 3 fluld, Gunk Heavy Duty Brake Ruld
(Radlartor Specialty Co.). Unfortunately, Iumunuhietonpplynmframma 170 C testing in
which the polyirnide ls altacked severely.

We use three Kapion firns stacked fogether as the switch diaphragm. Tve labeled the side
that contacis the broke fluld direcily. The three fims ore rotafed with respect to one
ancther, |taped the layer together 1o retain the stacking and orentaticn.

We hope that you will help us undersfiand what caouses the upiure of these fiims durng our
cycle testing. 1ok forward to hearing from you. Thenk you for your assstance.

Z{’E—-———ﬁ

E. Brennan

cc:  Dave Czam
Steve Offller

TIWNHTSA No. d

TEDGAS NG NENT INCONPORATED + 34 EORENT STAEEY » ATTLESCRAC, bA G5 [ pivgs
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CIRCLEVILLE PLANT ’
PO, Bow 89 £C: €. C. McXsnizle, Conn.
Circlevile, OH 43113 Fng - £ erg

August 2], 1992

Hr. Jahn E. Breaonan, Ph.D.
Tuias Instrunents

14 Torwat Strest
Attlsboro, Maas. 023

Dapy Ky, Bresnan:

Thanks for sending ths Xepton* film from four typioel brake rluld
prassure awitch fajlucys. You indicated the JAOFNLI1 fllns mh:.u during
eyala testing at 135°C,

Taping the thres laysrs of Kaptan* film used to maka the ¢laphragm in lts
original atacking and orisacation was extosmely halpful in undarstanding the
fallure.

Our Initisl chesrwetions of the failurs indiewmts (1) that the film is
dapaged in tha gaoe locabicon an all thews leyers, {2} the sime of the crack in
the disphrage iz aboat the s&we Ot 4ll thrwe layerw. The location of the
fallure In all focr sasscbliss i in the same geographicel acea.

Basad on theme obssrvations, I think ths rapture ix owosed by higher
wtrwsses ocoorring at the Fatlurw mite. If you could look at your“Jdsiign and
Find acything that might osnss this Localised prediits, v Dby ba able b find
a solotion. Some things that might be involved would be thicihess tolarstsths

of pieves used in sasenbly, crimping presstresa, or othar procsssing paraseters
that ewuld orwate this condition.

Iflmh-ufﬁ:.rﬂumm dumthulﬂtlnmnqult
(614)474=-0257,

Sincezwly,
/Sy | R - B—
Huxrison ¥. Gumm

E I du Poot de Nesouwrw E Co., Ino.

Charting a Course for Excellence N

DUP 000081

DIVNETSA No. 4
#0813
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P '0pl WELHNATO

s ) ¢ o . - - ol .
V4
NGy rhue O3
<sh o Db+ Bstns = Torgy Far7ant

BagesType Mill Roll TA Mumber Run Muomber End Use Oate Holes & BubblesHolsx Max Size
I00HNH B12i804 U o o ¢ OO 79 04.,13.,93 0.00 0.c0
S00MMNH H121809 ¢ v o o LAM FPow. 04,1593 0.00 3. 00
SOOHMH B12181]1 © @ & o TUC aAgus 04,1593 0.00 0.0
S00HMH A121812 & u & & T g o 041593 . On
SO0HNH g121925 @ ol ¢ v A Jowe 063193 £.0D o.ao
I00MMNH 121927 ¢ ¢ 7 ¥ EH HY o2 05..31.,93 1.00
SO0HMH aiziozga v @ 8 ¥ BEM 7wt 05,3193 1.00
300HMH f121929 ¢ ol 2 r BEM /5 ¢ B&01 /93 2.00
FOOHNH g8121930 ¢ ¢ 14 Iy GEM Way 060153 0.0 0.00
FOOHMH H1Z21933 & j i3 i3 FPC W+ 06,0293 0.0
300HNH B121942 ¢ 6 ¢ BEM 7?47~ 06 /05793 0. o 0.00
2O00HNH B121945 A ° 2 FPC 7=+~ /0893 0.00 0. 00
BO0HMH 8121950 — 7 }—#FFD 06,0993 20. 00 B80. 00
SODHMH g12rasy ¢ ¢ Toc v DE/09,,83 18.00 150. 00
300HM Hi121952 o ¢ [fé /! FPC 7w+ 06-09-93 g.00 0.00
SOOHNH 8121960 “~ BEN 0&/13.,93 1.00- :
A00HMH 8121981 ——=— FPC : 06./13,,93 Q.00 0.00
A00HNH 8121962 - TOGC - O&sl3493 .00
B00HMNH 8121964 -5~ =5 GEN 05,1493 0.00 0.0
S00HMNH A121969 BEN YEvd U6/ 1593 0.00 1. oD



S Cut Dut=s MAL Random

0.00 7Fl19.00
0.0o 3529, 00
1.00 2415. 00
0.0 1g10.20
0.0 604,00
0.0 1210. 00
.00 498, 00
0.0 267 . [
0. 00 2400, 00
0.0 1800, an
a.oo FOSS. 00
0.00 1978. 00
g.u0 156600
0.00 S, al
0.oa 1450. 00
0.an0 450. 00
1.00 7950. a0
0.00 3e00. 00
2.00 2436, 00
0.oo S500.00

. - —

ke ]
F-oN YELEMNAKI



Inspected Fooka Helwazed A=
7119.00 LAM
EF.00 LAM

va40. 00
=48.00
7255. 00
FE20. 00
7R00. 00
200,00
Feld. 00
C T09S. 00
rEal. 00
7E30. 0
7300, 00
7300.00
18040, 00
7EOD . 00
720, 0
7310.00
S50, 00

$8238883 3838584888
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FON YSLHNANI

"KARPTON" SOOFMN131 99,93

FILM TYPE SO0FM131
TI PART MO: 27225-1, -2
DATA PERIGD: 1993

LAB RELEASE OATA

SPELC.
PROPERTY COUNT Him
MO Tensile 1D 15.00
MO % Elorg 10 35.00

Mendalus 9

PV
22. 3
71.50

282, 23

STOV RVE-3WSTOV AVE—4=STOV

1.73
17.20
17.08

17.12
13.90
Z30.99

15.39
2.710
213.91

CPK
1-41
0.71




¥ ON VELHNATH

NEAPTON" 2300HN YTO . 9,993

PROCESS CAPABILITY

FILM TYPE A0OHN

TI PART NO: 272254
=ubxtrate Ffor J7P225-1, -2
DATA FERIODO: 1993 YTO

SPFEC. LAB RELERSE UATH
PROFPERTY COMT Min Awg STOV Rug~3xSTIW Fvg—4»STDV TP
HO Tensile 45 24.00 kps=i 35.87 1.a9 a0.81 29.12 2.4
O Tensile 49 24.00 kp=i 33._-4‘9 1...55 - 268.50 . Z26.83 1.90
MO ¥ Elomg 48 S0.00 74.19 G.47F EE._?? S5a.29 1.50
D ¥ Elomg 49 =0.00 B83. 84 8.11 09.51 5i.40 1.29
Mociu 1 us 11 570,00 kpsi Ctyp) 438, 27 19.33 3. 26 I64.95  ——




Hole Parformancel

Gaaw/Type Mi11l Roll

SAOFNL3L

SOOFN13]
ROOFNLEL
SOOFMN131
BCOOFM1ZA
S500FN1E1
SO0FM13A
BHOOFN151
SO00FN131
SOOFN1E1
SOOFM1SL
SOOFMLEL
SOOFN131

4118040
4118041
4118042
4118043
43118044
4118194
41182373
4118224
4118247
4110248
/41183500
41183501
41318305

MOFNL1ZE YTR

Date Holsas/Dubbles

Q222595
Q2/28/95
O02/2%/9%
02/23/93
OR/23 /93
OB/2T/93
06/11/793
Das1FTITI
077107 /93

07708793

0B/03/93
oB/OnsFE
08728795

OO ES OO RS0

—— .

DIVNETS A No. 4
08028




Workshest Analysis

til Seops)

Property Lount Average GStandard +3 Std -3 Stod Minimum Maximum
End Lise Mo Data No Data Mo Dat Mo Data No Data WNo Data No Data
Date Mo Data Mo Data No Dat Mo Data No Data Ne Data No Data
Haless & Bubbles 20 2.15 S.BOD 19.54 -15.24 0.00 20.00
Hole= Mawx Sizwe . 14 - 14.43 85.94 l1£8.%1 =115.45 O.00 150.00
MAL Random 22 29319.73 2355.97 9583.&4 -4552.19 257.00 F930.00
MAL Orisnted No Data No Data Mz Dat N Data Mo Data No Pata No Data

fieleased As Ny Data No Data No Dat WMo Data No Data No Data No Data

DIVNHTEA No. 4
Ho27




4

BS &0
.00
B2.00
00
B4 .00
B 90
.00

£2.%0
°0.30
6%.00
8.5
.00
FE.30
1308

Gaow/Typw K311 Apll  Date Unit dmioht Teicknwas Min Thicksssm Maz Thickness va Cold Peel MortCold Pesl Soutid Elogastion
SOOFMIZ:  AL17AdL DL/07/92 213,700 1.% 254 M) 27k 324,00
SO0FMLEL  ALEIRA: 91/077%2 212,300 ‘89 Ll H1'H H21.00 134,00
SOUFNLIL  RLATEAT 0107192 211, 9¢0 (L) 5.42 .03 Z3b.00 Z3.00
COOFELZ]  A1420%5 LIS 209, 500 478 4.5 4.0 - Zh5.00 57,00
J00FFIYE  ALL7E30 0723192 208,00 473 .90 4.ET 30108 379,00
MLFNISL RLITET OFF27IN2 206,200 £n 4.87 4,15 187.00 o]}
TOOFMIZE  RI1TEIZ 0725192 209. 200 t.73 4.8 4,19 164,00 §0%. b
So0FRiEr  MLLTEIY 0783097 ' 34,00 an.od
SOOFELZS  £1279d4) 11505492 HE. 140 L] ) 4.9 486 5.0 §75.00
SMFELZY 411041 LIr0MRE 210, 300 LW | 1,92 4,50 420,08 ILT.00
SOOFN13:  LLR7O4Z 11505/92 250,800 4.0 4.9 4,9 L4 133400
JOOENITL  ALLFIRT 110 9; 245, B 1.73 LR 1) i, 5 134,08 a1
JEOFKES]  AQI79TR 1Zp0G 92 2131400 §.91 4.5 4,27 408, 05 337,00
SOOFNLAL k1170 L2pq9rR2 214. 1% 4. gio 1.9 L,E3 il 456,490
BIOFELS!  LEIVEL LE/9/92 204, 40 L0 £.97 4,90 41% . 0% 415,00
dokshent Arblysic

TI0EFN:

Frooerty CaunT EPTER Stzndard +] Bte -3 i LHCR T Kaxiesm

gnlt dsiant M .M 2.48 218,54 il . 20550 14,30
TRicKness Eir H? 1.B1 .48 103 -5 £ 4,98
Thickress fax M 4.5 1.0 3.2k 4,57 4.4: 3. 13
Thickness Ave 14 1.B9 2.08_ 5.5 L), 4.78 )
Caid Feel dort 1% 431.97 20008 1033, 04 o A 187,00 36,40
Lol Peel Bout 13 (YR, 150,53 81704 -5 45 230, 0 ar.of
ME Elmgation 4 - 1) 8.7 H [P ) 62.20 .

DIVNHTS4 Na. 4




Workshest Analysia
¥YTDEOOHN

Average Minimum MHaximum

Froperty Count

End Ll=me

Holms & Bubbhle= 20 2.15
Holea Max Siza 14 154.45
MAaL Random " 27 231375
Insoected Foota Z1 ah&2 .24

-

0.00
0.00
267 .00
23Q0.0Q

20.00
13C.00
7250.00
7871 .00

DIVNHTRA No £
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SOOFN1X1

PFROCEES CAPABILITY AMNALYSIE

(TI Part No. 27223=1)

DATE1 /0793

W1DTH {INCHESG)

COUNT e L&%
0.001 8TD 0.005413 IBTD
0.751 AvVE 0. 784742 AVEHIETD usL Q. Téd
0.743 MIN 0.747313 AVE=-3ETD LEL Q. 734
0.76] MAX
1> o LI 4.1710%%
CrL £.480318
»> OPE 4.17109&
POINT THICKNESS, (MIL3)
COUNT 13
Q.080 B8TD 0,24 3I8TD
41.89%0 AVE .13 AVE+IETD usk 5.8
4.710 MIN 4.&45 AVE=-JIETD LSL 4.3
3.140 MAX
CPU 2. 5491604
oL 1.625
> CPK d.62%

USL1 Upper Specification Limit
LSL: Lower Spaciftication Limit
CPK! Frocess Cepablllity Index Maasurs

CPL:
g7

CPU1 CPE Upper

CPE Lowar
Btandard Deviation

sfaks

DAMMETEA No- 4
D80G



FPROCESS CAPABILITY ANALYSIE
S0OHN (T1 Part No. 27232%-4)
DATE: /24733

POINT THICKMNESS (MILS)

e e B el P L S .

Q.0390
3.080
2,920
3.180

sy :
LSL :
CPK:
CPU:
CPL:
5TD:

COUNTI &0
ETDH 0.070 38TD
AVE 3.15%0 AVE+3STD =
MIN 2.970 AVE-JISTD L-5L
MAX
ceu 2.887
CRL 4.000
*» CPK 2.447

Upper Specification Limit

Lower Specification Limit
Process Capabllity Index Messuro
CPK Upper

CPK Lower

Starndard Deviation

3.3500
Z.700

—_———

DOVNETIA Na. 4
0438
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PROCESS CAPABILITY

FILM TYPE
TI PART NO:

FROPERTY

Ml Tensile
T Tensile
M) X Elong
TO X Elom

FILM TYFE
TI PART HO:

300HM
27235 —4

substrate forr- 27225-1, -2
DATA PERIOD: 1591 :

COLUNT
111
110
114
114

300HN
272254

OFTA PERIODS 1992

PROPERTY

MO Tensile
™M™ Tensile
M) ¥ Elowg
TO % Elomg

COUNT
&5
Ed
(=12

SPEC. LAB RELEASE DATA
Min g STOV Awg+3%STOV Rug-3NSTOV RVGHAMSTIN Awg—4MSTIN  CPK
24.00 26,10 2.18 42.64 29.56 44682 27.58 1.88
2400 x2._58 2.08 aB. g2 26. 34 40.90 24.96 1.37
50.00 g3, 76 7.28 105. 60 61. 52 11288 54.64 1.5%
S0.00 57.81 - B.66 12379 71.83 132.45 63.17 1.84
=ubwtrats For- 2722%-1, -2
SPEC. LAB RELEASE DRATA
Min Ava STOV Avg+InSTOV Awg-IMSTOV AVEH4MSTOV Avg-4mSTOV  CPK
24 00 95 .47 1.44 40. 79 22.15 A42. 23 ag. 7l 2.83
24.00 33_43 1.29 87.30 29.56 2. 5% 28.27 2.44
S0. 00 B1.50 7.0  103.40 59.60 110. 70 52,30 1.44
S0. 00 gt.&7 B.28 11&.51 66. 53 124. 7% s8.535 1.68

53



IS L

Gage/Tepy Nill Azl Bete Uit ¥eiaht Thicksses Min Thicknass Max Thickngs Pvq Cols Peal Nortfold Peel BoutMd Elowsntise

YHOFREIE LMD AN 2oh. 10 e N 4% 431,00 AL M
OOFNIIL  4L1EMH AMTHYY 208, b 4,11 1.9 4,87 295,00 1500
TN MBI N1 458 .01 £,7 195.00 1.0
TOFNLI1  RLEGKME 4ENTY 08, 00 L1 1.91 1,01 363.00 1M.0
J00FML3) 1B 4RSS 204,800 4,78 Lo 1.8 1.9 L
H00FNL31 L 2l b L] %05 LN §71.00 im0
AL 1193 212,480 4,p6 341 L9 ] G, 00
WORNLIL  ALIEEM WSITIS 242,900 1.1 L 502 I M3.80
LI TN 214.200 1.83 499 4. TH.0% 55500
S00FMIY] A11EME 4T/0R/T) #1094 4,58 5.08 4.7 AE5. 00 1.0
1
bortahust - Annlrsds
TIMEFN
Pragerty % Count fweraze Stardary +3 $td -1 Gtd Hinieus Kaulaua
taik Weidht 10 14,51 347 10,32 20, 10 204, B0 LN
Thickness Min 10 4,8 0.07 3.0n N L7 4,85
Thickpess Kgx 14 .40 .07 5.2 4,7z L[] o009
Thickness #ve 10 §.42 £.07 513 +. 71 LN o402
Cold Pepl Nort 10 L3750 .2 LR2i.83 -0, 03 gL 87100
Cold Peel Eout 180 LAB. 00 196,28 196, ™ 9.2 o, H MK
M £longekiom B &7.13 17.37 115.01 15,4 43,00 4. 00

.00
.00
.M
5. &0
50. 00
3.0
Br.eo

Bi.od

DIVNHTSA Mo d
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PROCESS CAPABILITY ANALYSIS

T BOOFNLIX1 (TI Part No. 27228-1)

DATEr 3/3/93

WIDTH {INCHER)

EMIMT e 14&%

2.001 BTD 0.00361L5 3I8TD
G. 781 AVE 0.734842 AVEBH-IBTD LS
D.748 MINMN Q. 7473519 AVG—EETD ) LEL

0.7&] MAaX

CcPU 4,171094
CFL £ .,.583318
»» CPK 4,1710%5

POINT THICKMNESS (MILE)

COUNT: 14
0.080 8T 0.24 381D

4.B90 AVE 5.15 AVS+IBTD usL

4,710 MIN 4.865 AVE-3BTD =1

5.180 MAX .

epUy 2.341654

CPL . L.&25

>» CPE 1.4629

USLy Uppmr Specliftication Limit

L8l Lower gSpmcificaticn Limit

CPK: Process Capability Indes FMeasyrs
CPU: CPK Upper

CPL: CPK Lawer

8TD: Standard Deviation

= n
(K b

a3

DIYNHTSA Ne. 4



FROCESS CAPABILITY

FILH TYPE 200HNM
TI PART NO: F4224-1
ORTA FERIOO: 1991

SPEL. LAB RELERSE OATA
PROPERTY  CORINT Min Avg STOU Phg+O%STDY RAvg-SeSTOU AVE+4XSTOV Avg—4STDV  GPK
MD Tensile 211 24.00 a6 20 2.19 42.77 29.63 44,56 27.44 1.8
TD Tensile 209 24.00 33.74 1.94 349, 56 27.92 41.50 25.98 1.67
MO %2 Elang 215 45.00 BC. B9 5,79 98, 26 63.52 104.05 5¥.73  2.07
YD % Elong 211 45.00 BE. 72 7.98 110). 86 66. 58 118.24 59.20 1.97
FILM TYPE  200HW
T1 PART ND: 74224-1
OATA PERIGO: 19932

SPEL. LAE RELEASE OATA
PROPERTY  COUNT " Min Fhag STDY Ayg+ImSTOV Avg-3asSTOY AVG+4XSTOV Aug—4wSTOY  CPK
MD Tensile ©3 24.00 36.33 2. 86 44.91 27.75 av .77 24.89  1.44
TD Tensile 92 24.00 93.35 °  1.95 39,20 =7.50 41,15 25.55 1.80
MO % Elong 94 45. 00 79.54 7.01 100, 57 58. 51 107 .56 51.50 1.64
TD % Elong 93 45.00 g6, 92 10.t& 117.40 S6.44 12785 46.28 1.98




E. I. GPONT

CUPONT ROAD
CIRCLEYILLE 0H.
Sasele Hmbfication: 7113506 Test bate: 13 der 1993
Out of 5 speciens, 0 excladed.
Strens % Strain Load
" R }4\
Spacimen  Maw.lead  Men.lowd {uer lies) Max.Lesd
Hunber {Kpel } {t) {Kpsi) [1be]
| b3 $1.31 45 4 N.2
? .9.58 20.70 4212 19.77
3 .70 7091 285.0 18,79
£ #%.93 5.7 £322.2 10,46 §3.0 o7
5 3,16 7.2 136.8 15.08 TR < 7 f
Haan: .3 0.1 19.19
Stapdard
Deviation: 1.62 1.3 7.9 )|
Blafsum: 36,78 .4 336.4 18.3%
Mayimun: 4,00 1.3 5.1 20.%
Cof of ¥ar: 4,22 5.54 11.97 {0
Samole [deatifieation: 2113504 Test Date: 13 dpr 1963
0ot of 5 spacimens, ¢ areladed.
Siress § straln Lead
at At Neduiva at
Spacimen  Max.load Mwr.losd {wer lims) Mex.Load
Nenber pel) (%) {xpal)  (lbs) /I/
1 .3 .11 45b.b 16.19
2 M. R} 2.2 17,05
3 3B 70,84 7.8 15.92
4 37.02 .49 3565 18,51
E n.y .11 Al 1644
Hoan: M. w2y 2
Standard
beviation: 2.23 8.66 7.2 111
Hinisos: 31.%3 H.n 251.1 15.92
Nerimum:  37.02 33.11 1866 18.51
Cof of ¥ar: . &.46 10.42 21.29 & .46
DIVNETSA No- 4
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CIRCLEVILLE PLANT
P.O. Baxx 89
Clrdeville, OH 43113
Fapton*-Teflon*—8F Resin
FRCSINILE TEANSHISOTOH COVER
ADIEESERR({B) 2
Hama Company or Departmant Loeation
Davso Cepeas Tex s INtrie JmeriTS e e es A4
TS J2-27 ==
oopy:=
SERDER:
X
Hama Buginess Secotor Lacatien
TN .-”\ll - — )
£b rlGRTIE L oants Lo FRUAENTS s P08 VAL &
Tivkal Wumbar of Pages {Inoluding Cotver Sheat) g’

SPECIARL INSTEICTIONS/INFORMATION TO RECTPTENRI: '

DuPont, Circleville Kapton*-Taflon*—SP Besin Fax Ho. — 614-474-0680
Yarification numbar - 614=-4T74-0445

*wx CONFIDENTIALITY NOTE ***

The domuments accompanying thia talecopy transmiseion contain informmtism £rom
DuPont 1/MEDG which is coffidential and/or legally privileged. The information
is intendsd only for the uas of tha individual or antity named on this
transmission sheat. 1T you ara not the intonded recipiesnt, you are hersbhy
notified that any disclesure, copying, distriinwtion, or the taking of any
action in reliance on tha contente of the teleacopied information is strictly
prohibitaed, and that the documanta should ba returned ¢o DaPent I/MED
ivewdiately. In this regard, if you hava receivad this telaoopy in arror.
plamsa notify us by telophons [614-474-0445) immediately so thet we can
arrange for the retwn of the eriginal documents to um at no cost to you.

*BuPant Regiastered

L )

k :
harting a Course for Excellence . DI/NETSA No.s




DuPast High Pariomance Fime
1.5 Routa 2 & DuPont Rowd
PD. Box R

' Circhovile. OH 48113
{UIEEHD Tol ] 40724
Fanc: (614] 440722

DuPont High Performance Films
Perf May 19, 1993

Mr. David Coarn
Tena Instruments
ME 12-29

34 Foresat St.

Attleboro, MA 02703
Dear Dave,

In response 1o your request of May 13, enclosed you will find excerpts from  the

Quality Manuyal fir our memfholoring facifity fir Eapioo® pelyimide and Tollon®

films. Section 3.1 is an introduction with product backgromd, and section

4.8 describes the procedures by which we contrel our processes. Flow cherts are also
inchaded depictmg the basic steps imrolved o the msmfhciure of our fiim products.

| A fow additional comments:

Thicknses - Eapton® S00FN131 (11 paat #27225-1) i3 n laminate construction of 3
: mil polyimide film with 1 mil of fluoropolymee filkn on each side. The thickness of cach wob
| is contimously measured on line and this information is used sz feadback, through a
proprietary computer control system to adjust the de Bp openings, The three webs aro then
laminated in a separste process, with point thlckness of the final lrminate measured to assure
conformance to specifications.

Attached is a copy of statistical data recently supplied to Texas Instroments Quality
Assorance, regerding SO0FN131 laminets. Hesults wers derived from thickness
meamrements of samples taken firom all production in calendar year 1992, '

Film Inspection: Al laminate films are 100% inspected using a rewind inspecior
oquipped with slectronic/optical detection equipment which ie used to locate and "map"
pinholes, debris and other fiim defects. The Finishing Arca uscs this map to locate and
remove the defect. The inspection criterds are;

Holes, any detected hole is & defect, snd fagged for removal daring shitting. The
inspection equipment ig capable of detecting holes 5 miles or larger.

*Opaque objects”: incheslons, and surface contatninate, The squipment detacts
any opaque object dovn to 25 mils, and akerts the operator to its loostion
in the web. It is remaved, if possible, in the case of a sarface dafisct,
Current specifications call for any opagque object in the film, 50 mils or
larger to bo flagged and remwoved during slitting,

EL s Part da Nemturs wrd Cornpyey 2 Printen cn Mmeyresd Paar




Kapton*-Taflont Quality Manual Seation: 4.8
Ravision 3
Page: 23 of 3é

*

4.8 PROCHER CONIROL
4.8.1 Gansral

All Faptont-Teflon* processes will be run undar a stata of
controlled conditions. Thasa procesees are Shown
schemttically on the following three pages. Functional areas
are rasponsible for astablishing these controlled canditions
vhich includa:

o Production schadules, based on ordars and foracasts,
ara communicatad ky Production Control to the araas.
Tha mam:facturing areas use thesa schadulas to plan

product changas.

o Documented work inztructions, Area Procadures (APs)

: and Operating Procedures (OPs), explain how tasks are
to be parformed whare the lack of such inatructions
oould elgnificantly reduce the productfs level of

cquality.

© Bpeocifisd coparating conditions, called Standaxd
operating Conditions (50Cs), which descxibe
where process parameters should ba zat

o Control of processa parameters to the greatast extent
within specified rangas

o Operation of the processes ocutside of specified
ranges only after obtaining authorization

o Routine monitoring of these processes to ansure
process stability. Monitoring techniques include one
oy mora of the following:

Automatic control loops
Manual controls
Computerized control systems
statistical control charte

[ I

o Additional detall is given in QSP 0005 amd Area
Procadures

4.8.2 Naw Equipment or Process

Any product manufactured on new equipment or by a new process
1s produced under the plant TA (Test Authorization) systemn.
This system provides the documentation and approval system
for using a non-standard process. This system ls desoribed in
more detall in QSP Q014. :

i

[ DIWVNITTSA N o
49
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I hope this information will prove usefiil in your eforts. Al:hu.@lninnrmnf
hm&wmnmm TN do my best to angwer suy frther
guestions you might hava,

I look forward to the vislt to Attleboro on May 25, Perhaps at this time we can
dizcuss further ways in which DuPont can assist Texas Tnstruments in opening markets in

Japan,

Sincerely,
;&“J('ﬂf/@:r-"

DIVNETSA Mo 4
]
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DuPost High Parfomen ce Fio
LLE. Meoarsn 2% 5 Daatortt Mesie]
FD, Baone 0

Cirelevite, GH @112
m Tl (4] ATR.0124
: Fam 14} AH-022

DuPont High Performance Films
May 19, 1593
Mr. David Czam
Texas Instruments
MS 12-29

34 Forest St.
Attlebora, MA. 02703

Dear Diave,

In response to youx request of May 13, eorlosed you will find excarpts from  the

Quality Menual for our meoufholuring faclity for Esptonl® polyimide end Teflon®

fiims. Section 3.1 1s an iniroduciion with product background, and section

4.8 describes the procedures by which we control or procosses.  Flow charts aro elso
incladed depicting the hasic steps imvolved in the manudactnre of onr film prodncts,

A few additional comments:

Thickness - Kapton® S0GFN131 (TI part #27225-1) is o Iaminate consbmction of 3
il polyinxds film with 1 mil of Sucropolymer flm on cach side, The thickness of cach web
in contimonaly mesmrred on Ene and this infixmation i3 used as feedback, through a
propriciary compper control gywtem to adost the die lip openings. The thnee webs are then
wnamMmﬁmﬁaﬁmdmmmmﬂmm
conformance to specifications.

 Attached i & copy of statistical daia recently suppliod to Texas Instnomemnts Quality
Asmurence, reganding S00FN131 laminate. lemmdnhadiunﬂmﬂmﬂs
measurements of samples taken from all production in calendar year 1992,

Film Tnspection: All laminate films are 100% inspected nuing = rewind ingpector
equipped with electronic/optical detaction equipment which is used to locete end "map"
pinholes, debria and other film defects. The Finishing Area uses this map to locate and
remove the defect. ‘The inspectinn criterin are:

Holes: any detected bole is ldﬁnt, and fhagged fixr removal during slitting. The
inspection equipment is capabls of detecting holos 5 miles or larger.

"Opatue objects™: inclusions, znd murface contaminate. The equipment detects
sy opaque object down to 25 mils, and alerts the operator {0 ite location
in the web. It is removed, if posgdbls, in the onse of & sorfhce: defect.
Curent specifications call for any opaque object in the film, 50 mils or
Iarger {0 be flagged and removed during slitting.




-2-

1 hope thia informastion will prove veefial in your efforts. Athough many aspects of
the marfhicture of Kapton® films are proprictary, I'ﬂdomybeuttumnnyﬁnﬂu
questions you might have.

Ihokﬁnﬂrdmthuvh&tuﬂﬂabumonmyﬁ Pechaps at this time we can
MﬂmmhmmmMTmmmmmmm
Japan.

Sincerely, _—_—
ﬁiiw',({' ﬂ?%“’yi

Edward C. McKensie
Senlor Technical Service Reprosantative

ce: D, Reifschaeider

EE

DIWNETSA No. 4
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Kaptons-Taflon¥ Quality Manual Section: 4.8
) Revicion: 3
Paga: 23 of 36

4.6 PBOCNGS CONTROL

4.8.,1 Ganeral

All Kapton¥-Taeflon* processes will ba run under a state of
controliad conditions. Thess processes are shown
schamatically on the follow three pages. Functlonal areaas
are responsible for astablish thesa controlled conditions
which include:

o Productlion schedules, baged on orders and foracasts,
are communicated by Production Contrel to the areas.
The mamifacturing araas use thess schedules to plan

product changes.

o Documaented work instructions, Area Procesdures (APs)
and Oparating Procedures (OPs), explain bow tasks are
to ba parformed whers the lack of such instructions
could significantly reduce the product's level uf

quality.

o Specified cperating conditions, called Standard
Oparating conditions (S0Cs), vhich dascriba
where process parameters should ba set

o Control of process paramatars to the grestect extant
within specified ranges

o Operation of tha processas outside of spacifiad
rangas only after obtaining authorization

o5 Routina mﬁnitnring of thass processaz to ansura
procase stablilifty. Monitoring techniques include ona
or mora of thn following:

Automatic control lnnps
Manual contrels :
Computarizad control systaus
Statistical contrel charts

o Additicnal detail is given in QSP 0005 and Area
Procedures

4.6.2 Naw Egquipment or Proceas

Any product manufactured on new equipmant or by a naw procaess
lg produced under the plant TA (Teet Authorization) systen.
This syetem provides the documentation and approval system
for using a non-standard process. This syetem is desoribed in
more detall 1n QSP 0014. .

DIYNHTS A No. 4
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TEXAS
INSTRUMENTS

s o

FACSIMILE TRANSMITTAL

Noic 10 Sender: Before sending any material via facsimlle machiine:

- Call the recipicnt 10 advise you will be trensmitting
mawrial © them,

- Yerify correct telephone number 5o the recipient will
know whete to pick up the material.

- Total number of pages being sent,

- Determine type of cquipmen: 1 be used so adjustments
can be made, If necessary.

Iﬂ:mun: e n_——.,_;,_, o
COMPANY NAME/LOCATION: _ﬁgai_*‘!-
MAIL STATION:
TELRPHONE NUMBER: LLL ¥ n22 7>

FACSIMILE PHONE NUMBER: A/ - Y26 AL

Eromg: _ _
NAME: —
COMPANY NAME/LOCATION: __E&L-Zﬂt;ﬁmmé

'MAIL STATION; (2 ¥
ONE NUMBER: _ Saf PP SSSTA
FAGSIMILE. PHONE NUMBER: of - -
Eﬂll Numbﬂr of Pages %
ncluding Header Page): :

Additonal Information:

TEAS Wi TRLMENTS INCORPORATES » 31 FOMGET STIHSET  ATTLEBCIRG, LA OFF0 |
pol-DEE-AR00 & TELEY HAKM = CALE TEXFalL | THWNETSA M. 4
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Do prsen Spee  ufclis

. Teras Instrumants Material Specifieation for Kapton Film

SCOPE
This specificatinn descrihos mechanicel , qoality end woplements for
DuPot 00N and SOOFN13Y filmy supplled to Instruments, or to

mppilers of Teons [stouments.  Addivonal requiremants may be specified on the enginearing
deawings for the resin of material or for the formsd componeat, '

TRACEAMLITY
Materlal supplind to this specification mumt ba teaceabls i the oripios] mdil rofl. A mifl roll
is defined as a roll that is 60" wide and no more than 16,000 fiset loug.

tut-l
in the trangverss divaction - are (0 be wated from st each of § Iscations acrass tha width of
esch mill roll. All test specimen duta is to be maintained for cach toll for & mitimam of (57)

i all

spacimons wegted. It is DuPomt’s responsibitity to increase the froguency of inspection, if
peremelsr vardation within thé mill rofl (10,000 feet maximum) meay vesule in atength or
elongation valnes ai & lower value thon that defined by tha 10 mpecitnens,

Test Specimens: s inbdwum of 2 spécimens at each of 5 locations across the width of
the mill roll, for a total of 10 minimum '

Sspwhnmmmhodmmdhﬂnmmhhnﬁmmﬂmnndﬂn
the tranaverss directioa (TI)

test specimens reqwescnt & raixinum of 10,000 feet of matordal

i
¢
3!
114
E.

Minlmom Valnes:
Ultimats Tensfls Streagth
Muachine direction (MD) 24000 pet mindmum
‘Transvesses divection (T} . 24000 psl mipdegum
Ultimnte Elongation
Machine drsction (WMD) 50% minknom
Tranaversa dieeation (T13) 50% wmintmum
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‘W TEXAS
INSTRUMENTS

May 2%, 1933

E I DIFPONT

OB 23 Swouth

P. O. Box 89
Circleville, OH 43113

Attention: . ¢, Manager
SUBTECT: RDM 014307

Attached plaase Find ouxr supplier corrective actlon regquest fox the above
referanced Quality Nonconformanoe Hotice. Tha parts were rejected
bacause thay did not conform to the width requirements.

Wa ars ragquesting that you respond to us within 15 daya, in writing, as
to your plans for meaningful corrective action. Yomr ra=xponme will be
reviewad by our Quality Assurance, Enginesring and Purchasing managers
for the aderuacy of both a shart and lomg terxm solution.

The diagnostic process and development of a long term corrective action
plan may take longer than the 15 dayse you have been givan to respond. In
that cazs, please lndicate that you are developing a corrective action
Plan and return the recuest form to us indicat tha particulars,
including your expected completion data.

Wa axpact that, as 2 valued supplier, you will ressarch the problem,
identify the cause, indicate the npn:tifla gorrective acticn and give us
a date as to when the corrective action wlll be effective. If the tools
ara incapable, we expect you to f£ix them or notify us that you need to
digcuaa the corrective actione. If you cannot make the part to print,
plaa:a.nﬂntact.nn a4 sool as posaible and I will arranga for a meating on
tha lssues.

Along with othar performance indicators, we measura the effectivity of
suppliar corrective action responses. Wa beliave that these responses
are parhaps the best indicator of tha gquality culturs prezent today in
cur suppliers’ plants. Pleasa return the attached form to Lorraine
Haroux, MS 11-11, at the addres=z below,.

Thank you for your support. Pleasa contact me 1f you have any questlons,

Sincarely,

Mark_Lrdbrit.

Hark Godbout

Procurement Assurance Technician
HB 1l1-11 ({508) 699-1434

Fax # (508) 6959-3788

HG:inem

TIKAS NS TRUAEMNTS MODMSOAATED + 3 FORBET ESTREET = AT TLERDRD, WA X708
G Ao wEE) + TELEX DN = CABLE TEXNE DIVNOTSA Mo, 4
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x ..~ TEXAS INSTRUMENTS - M & C

o CORRAECTIVE ACTION REQUEST RETURN TO

. THIS REBPONSE 13 OUE 18 IR _ " |Loraine Heroux MB 11-11

WORKDAYS AFTER RECEIPT Texcaa Instrumants Incorporated
AT YOUR FACILITY 94 Forest Straet

- Alflaboro, MA 62703

DATE PREPAFED: MAY 25,1898

1Jhwmnumwmnmﬂmﬂmmmhmthmuwmumme*mm?HEE]HDE]

Hno - dascriba concanm:

If the requirement ks not undersivod, what specific araa of information neada clarification®

T pint uncleer

TI purchase onder
Siandands of acoeptance
Other ~

2, Ploaza kiamily the aotions you hmuhmtooﬁmhurlnﬂtﬂumn—wﬂmummmﬂa
corective action is In place. Inciude comments on your Inverory, in-transé matardal, and T3 veniory.

What was the Elffactivity Date of this containment aclion 7

2. Hea your process, mmmmmmmmmmﬁ part number was qualffed
byM&C?

1 DO PuTSA No. 4
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Teras Instrowments Material Specifisation for Kapton Fiiw

SCOFE

This spacifiontim describea raschawicsl peopocty, Qoelisy and seqiiramenty for

DpPont 008N and SOOFNLISL Kapton fiku sopplied to Tostroomants, o¢ Lo
Texas Instnuaaly.  Addidoosl sogeiteaieats may be specifind on the engincadag

drpwings for the vesls of manedel or for the formed componant,

o tids specifioation must be tracasble 1 the origie] o roll. A il roll
in defiowd us & roll thet fs 80° wide aad 5o mom thes 18,000 foet long.

the mill roll, for x total of 10 minkmem
s

L

spechmens are o be oclented in the machine direction (MD) sod 5 in
tho tranwrversé direotion (TD)

o3 apeciens reprtpdnt & maximmn of 10000 feet of mstedal

Minlmam Valses:
Ulimaie Tensilc Stougth
Machine divection {MID) 24000 pel mintmem
Transvarse dirsction (TD) 24000 pai mintsoc
Ultimate Bongation
Miuackine direction (MD) 50% minimom
Trnaverse direotion (TD) 50% minipm

Notes: Testing performed per ASTM (foxxxxx)
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| . - 1.3 Meuts 25 & DuPot Road
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DuPont Films _ o Fm 17, 1995

Mr, JTames Wait

Texas Instruments Tocorporated
34 Foreat St.
Attleboro, MA 02703-0964

Dear Mr, Watt,

Thank you For your letter describing the designation of TI1 part oomber 27225-1 as
a Vital Safity Part, This deslgoation imposca additionsl reguirements on the Kapton® film
suppBed under this part oumber. DuPont Films' status versas thess requirements folfows:

1. Tmceability

Kapton® fiim is shipped to T in roll fbrm., Severa] rolls are packaged together,
within a polyethelens bag, Tnside this bag is an identificetion label ¥ the section marked
"Mill Roll No." is a seven digit number, beginning with 4 or 5, Tho mil roll munber is the
DuPont "ot® mmmber frors which the sfit rolls were obtainad. From this pamber, DuPont
cun ieniify dete of manufacture, pertinent test and impecticn dets. Traceability to aw
matarials can also be provided TT should track this munber on routs sfips in onder to
sssure this level of iraceability,

2. Iompection and Text Dais

Inapection and test date will bo kept on the S00FN131 product for 5 years, end
can be availabls within 14 days of request, per VEF requirements,

3. Thickness Dimession

The S00FN131 used to fill arders for TI pert mumber 27225-1 is a laminaie
film composad of 3 mil thick Kapton® HN polyimide film with 1 mil of Teflon® FEP fllm
on ech side. Kaptoo® and Teflon® films sre prodaced as & contimiona fikn i roll form
and the standard unit of production s the "mill roll* menticsed above, The thickness of
both types of fim is continoously monitored and under closad loop comtrol.  The
calibration of these closed loop controls are under ISO contrel, &t cur ISO 9000 centified
memifhcturing fecility in Circleville, Obio. The baese films are laminated together to
produce 500FN131. The release specifications for this product give process capability
measuroments exceading 1.33. Enclosed you will find thickness dats for production mill
rolls since 1992,

TA¥NIETEA No- £
BOFTS

£ L Piomt st Hvmncarst e Empay T X ¥ P ot ——
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Bdvward C, McKanria
Sr, Technical Service Repressatative

o Jom Miayer, TIMS 12-01
E. Miller, DuPoxt
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Thicknese Min Thicknees Max Thickness Avg

4.98
489
4.94
4.78
4,76
4.1
4.78
NA
4.74
4.61
4.84
4.713
4.81
NA
4,800
4.80

614
5.11
6.12

Rizhbshtztnds

6.04
5.01
5.03
4.86
4.88
4.76
4.79

BOOFN18t Produotion, 1092

Auge/Type MH Roll Date
S00FN181 4117641 O1/07/82
B0OFN131 4117042 oljorfee
BOOFN181 4117843 072
SO0FN181 4117629 07/23/92
BOOFN191 4117830 07/28/02
B00FN181 41178621 O7/ZTe
BOOFN131 4117882 o7/28/92
BOOFN131 4117830 o7/2702
BOOFN191 4117040 1170582
BOOFN131 41141 11/05/02
S00FN181 4117042 1105002
S00FN1581 4117943 110882
500FN121 4117070 12/00/92
BOOFN1T31 4117970 12/15/92
HOOFN181 4117960 12/00/92
BOOFN1281 4117081 12/00/02
Analyals
Property Count Average Standard |
Thicknese 14
Uppesr spaciiication Umk: 5.50 mils
Lower specloatior: limik: 4.50 mfs

CPK-U CPK-L
2.42 1.53
CPK =153
o2in13ia

DIN¥MNITTSA No 4
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BOOFN181 Production, 1993

Thidknees Min Thickness Mex Thicknace Avg

Gage/Typa Ml Roll Dete
SO0FN181 4118040 02/22/93 4.858 490 498
S00FN181 4118041 02/23/93 - &TT 408 487
GOOFN181 4118042 02/23/93 4.88 5.0% 4,05
BOOFN131 4118043 022303 4.72 491 4.01
BOCFN131 4118044 02/23/93 4.76 4,85 4,83
S00FN131 4118184 05/23/00 4 5.06 400
S00FN131 4118223 08/11/98 4.58 5.01 493
SO00FN181 4118224 08/17/63 406 5.09 6.02
S00FN181 4116247 07/07/33 4.85 408 4,600
BOOFN131 4118248 07/08/53 4,900 5.08 458
BOOFN131 4118300 06/05/08 4,863 608 499
S00FN131 411831 08/05/93 £.800 5.18 493
S00FN181 4118806 Q8/25/92 4.87 §.14 5.08
BOOFN131 4118321 00/2163 484 4.08 4.68
B0OFN181 4115322 ogf22/es 4.900 5,08 5.00
S00FN131 4118829 00/22/03 4.78 4.08 4.80
S00FN131 4113346 10108 486 - 5.05 4.85
BOOFN18% 4118348 1072108 485 Ay 408
500FN131 4118347 10/21/03 £.000 5.01 406
S00FN181 H18377 11/20/93 193 5.06 6.00
Analysis
Property  Count Averege Standerd  Minimum Maximum
Thickness 20 4904 0.06 4.81 5.03

CPK = 2,34

gg8inidla
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211565
B500FN121 Production, 1994

Gaga/Typs K Rok Datw
SOOENTS 41182352 o103/
BOOFN1a1 .  41ia30s oo4%4
E00FN181 4118304 44
BOOFN131 4116415 o1fa1fe4
BOOFN1S1 4110416 o/
BOOFN1A 411817 G201 /e
BOOFN131 4110458

SO00FN13 4118457
GOGFNI2Y 4118460
SO0FN 131 4110618
SOOFN131 4110618
SOOFNT31 4110000
500N 131 4110810
SO0FN131 4110811
BGOOFN131 110812
SOGEN131 4110024

S00FN131 4118025

BOOFN121 4118677

S0OFN131 4118678

BOOFN131 4118715

BOOFN13¢ 4110718

BOOFN131 4116788 1106/0¢
BOOFN131 4110737 11)058/94
S00FN131 4£1167% 11/10/04
SOOFN1M £1107% 11/10/94
Analysis

Property Count ~ Avernge Siandard
Thicknesa 25 492 0.08

Upper spacification [t 550 mils
Lower Spacification imik 4.50 mils

CPK-U CPK-L

oy el e el ks e e et g Sy e e e e e e g

253 195
CPK = 1,05
Sini3ia

i

|
§
|

Minimum

383

FHII I I R

4,70

Madmun

34397

5.100
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S00FN131 Produotion, 1995

Gage/Type MId Rolt Data Thisknese Min Thiokness Max Thiskness Avg
BOOFN131 4119704 1/00/05 4.81 801 4,000
BODFN181 4118796° 01/00/%5 4.87 §.00 4.04
SOOFN131 4118708 O1)00/86 4,000 5.08 5.00
BOOFN131 4118767 006 4.83 505 404
95n13ta



OwPont Fira
114, Flowts 2§ & Dufont fas
F 0. Box

Circieeile, 84113
@EEEED _ ToL (P10 Ge-0T24

DuPont Films

May 28, 1998

Kaith Rosisllo

Taxas Instruments, Ing.
NA 12-29 :

M Yorast Bt.
Attlaboro, MA 02703

mn.‘l.th, o
‘ to review the final draft
au: 1¢lt:|.un!¢r t%mm.hmw
-tu-ﬁ':“ﬂ."“i L Niinaa changes hl‘ll nnwl th-
dn- -mtta-}n on? My 1-:. of
B4 McEsnzie
DuFont Films
PO Box 8%

Rogts 323 South and DoPont Boad
Circleville, OH 43113

Plaasse lat know if ha additionhl guestions

ll.?ucrd;r.
Curd C. M

Evard €, XoKasia
Tachnioal specialist
* DuPont Registersd Trademark
I Lou Pout ve Mamausm 3o Conpany _ ﬂm;ﬁ;ﬁﬂn
DIVNTITIA No. 4 DUP 000058
wot1
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U< MaY-p4-05 WED 15:52  DESICN EMCR, FAK MO, 508 632 3588 F.G2

Tuxas Instrovnei s Maderial Specification for Kaptond Film:

1.0

SCOME

Thixs spacification defines mechanics] property, quality and inspacton ranolmsmains G-
DaPoat Type J00HN, SO0HN and SO0FN131 Kapeoo® aod Tedion® knninued Kapton®
Al supplied 10 Tizas atrumaaty. Thiz specification applies whe it 1s Tafermocsd on the
print for the material or finleies compooest.

TRACEABILITY

Mitecial szpptisd o this specifioation mosr by traceaiia by the original wdl] roll, A gdhfl
2ol [y Jafingd ax a roll that i 5)-60 inchey wide nod 50 longess thae 10,000 fet. For the
purposs of cectilying saength ond slongsdon, & dew il #oil shorld be deslguated afier
fay proceas changes thes may gifeat te cemifisd minimym sxesgh snd elongaion viloee

Frocess changes that could pifect the mvenprh, niimate slongation, or pivysical appesancs
of the m mout huod price tiviesr osd sppeoresl by Texes Iostrements.

STRENGTH AND ELONGATION CERTIFICATION
41  Typss 3MHN sad 300HN Kapua® Fiin

Teaalle wut spucimor are 1 be talam fron locmuoots oy U witi of the ol hadtg
Topations st both omer edges dad the coner. A minienen of 10 spuoirems sne w0 be toaed -
1 1t wtwe ekl ivection (MD) and | in the teantvesas dirsction (TD) G cech of 5
locations acsoss the width of the mil] mil. The cacified minhanm Meength is w0 be the
mintaaon vabee recorded for all of the teet appcixess. Tenglle tecting 15 10 be condocted
upon SE0p of & prodection tun, then on every other oelll roil. I is DoPont’s
reapomibilicy to ncrasss te Secoeocy of Lmpection i thees are process chasges or other
faceces within a prodection run T may reslt ia strengeh o slongation valnes that are
mmmwwuum

Biobmoe Yaines -
[Hitxante Tonalle Strength Typa 308HN & SN

Minchriens Direceon (4T D0 Pl mtad s

Traneveras Diroction (TD) 4000 pal maininom

itinsae Slemgation

Machine Divection (M) 0% miniros

Trmsverse Dimetion (TDD A0 rminkowwn

. Teating 10 be contncted por the Laest sevision of ASTM DEA2,
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A * HAY-24-85 WED [5:5! DESIGH ENGR. FAX NO. 508 609 3566 P.01

i TEXAS
INSTRUMENTS

Mpuy 24, 1995

FACSIMILE TRANSMITTAL

TO: " Names Ed MeKemile
Location: DoPost High Pecformence Filma
Madl Station:
Phane Number: 614-174.9730
FAX Number: | 6144740600
FROM: Ketth Rosiallo

TEXAB INSTRUMENTS M5 13-29 -
Phose Numberr  (506) 261284
FAX Nussber: (S08) 236-3153
Total namber of pages (Inctading header page): 5
COMMENTS;

I am 2 design engineer in Dave’s gronp. He bes glven me the responaibility to Fnish off the
Kapton spec. Basically I have pot the spec. s discoased betwoen varsell un! Dwve, on & 1T prio
Could you give it & onos over, nothing hes changed. [ includnd 4 vopy of the agread npon apec for
comparison. Please lot me kmow If I may close this leme ocif v war i ciscoss apy forther changon.

Thaglks,
Kclth

TEXAR INSTRUMENTE INCORPORATED * PO BOX 2084 * ) FOREET STAEET * ATTLEBORC, MA 02T

s T4 'DUP 000080



. . DESICH ENGR K 10, 000 i%'_ =
HAY-24-05 D 164 TR OMATERIAL SPECIFICATION [T 75059 o
FOR KAPTON (D FILM ' :

PROJ. #3423
-
ol 1.0 SCOPE :
— T THlg spzc:rrmrun DEF JNEE MECHANICAL PROPERTY, ITY AND INSPESTIGN
t;—; REZUIR FOR DUPONT TYPE SO0HM AND 131 KAPTOM AND
r TEFLIJN LAMINATED KAPTON FII.H EI.IFPLIED 70 'rExas INSTR 8.
Fres THIS IF[CATION APPLIES [T [9 REFERENCED ON, THE PRINT FOR THE
MATERTAL OR FINISHED C
2.0 TRACEABILITY
MATERIAL SUPPLIED TO THIS SFEI:II-N} Enn ETOD n%HunmmaL
g e
AND E TION, A "Ml F@m BE LGNATEDY AFTER ANY 5
Emggmr MAY nﬁcr '#E IFIED MINIMUN STRENGTH AND ELONGATI
3.0 PROCESS THANGES
CHANGES THAT COULD AFFECT THE srpxﬁ'm LLTIMATE ELONGATION. OR
Pl-n*%‘ L APPEARANCE OF THE FILM MUST HAVE FRIOR REVIEW AND APPRO
s 3 AS TNSTRUMENTS.
4.0 s'rmm AND m.umaf m cEm'I FCAT!
YPES 300HN AND % FILH
'r THE W
HIN i 1 sn-:cnq!::! Tﬂ H Mﬁ%ﬁﬁﬁ%ﬂ;
| gg i'#% R ETISE L L @T R
m.m “Lm HILL nu.t.m 7] um EE H I8
T 51;rz'$!sf-1m [8 TO BE mm!: ”:E':Eo u= PREISU:TII'JN
ERY OTHER MILL . mraluw
oR E‘n—:n ACTORS WITHIN A ‘F I T Im IF T uth!Ess.LT mssfmﬁlgmm
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MINIMUM VALUES )
LLTIMATE TENSIL STRENGTH TYFE 300HM & SOOHN
* MACHINE DIRECTION {(MD) 24000 PEL MINIMM
TRANSVERSE DIRECTION (TD) 24000 P51 MINIMUM
WeIIMATE ELONGAT [ON
MACHINE DIRECTION (MD) . S0T MINIMLM
TRANSYERSE GIRECTION (D) ®OT MINIMUM
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N LAMINATED KAPTON
ESTING SO0OFN131 FI 18 HOT REQUIRED PROVIDED THE
SIBSTRATE FILM HAS BEEN TESTED AND CERTIFIED TO MEET THE MINIMUM
NGTH AND ELDNGATION VALUEZ. THE REATONING IS THAT

A) ;{_I-E MECHAN [CAL PROPERT(ES OF

J00HN KAPTON

THE SCOFN13E FILM DERIVED H:HE FROM
300MN SUASTRATE FILM RATHER THAN THE TEFLON LAMINA

INATING PROCEES AQCORDL
T STRENGTH OR ELONGATION

IT IS ODUPCNT '3 RESPONSIBILITY TO TEST TYPE SOOFMIAL FIIM IF EITHER
A.) THE 30OHN CERTIFICATION ODATA IS LINAVAILABLE OR

WEENT DOES NOT '

t) REhSﬂH TO RELIEVE THE L#H}éﬂﬁﬂﬂ! PROCESS HaY MHAVE

HE CERTIFIED MINIMUM VALUES OF

ﬁiézFTAELE ™ FIHET R‘Ei'ﬂ"i'E THE
SUBSTRATE TO GET A NORE ACCLRATE
HINIMM BTFEMiﬂ-I AND ELONGATION VALLES FOR THE T

30GHN FILM SHALL APPLY

5.0 DEFECTS (M.L FILM }
E TO TH 5 SFECIFI TION HUSTY BE 150K INSPECTED FOR
THE CONTROL

c
T LN THIS CASE.
ILM FROM THE

REPEATABLE ':*EENSILE

I“:LLIL'E ln F'ﬂ"t PERIMIEM.L%IFIM THAT THE INSPECTION

15 CAPABLE OF Lﬂ.".‘.ﬁ.TI

LM. AS

108 DATA RETENT EH

l.'ﬂ
BI!E IS N
'HEG.IIRED TO DETECT !%Iw FOREIGN MATTER STRETRATE
B HTEI RE e e

F ANf.:HL
ci%.\ !rr
mmmnuﬁm:m G T.1

IFIES THAT MA
FIE;FECTHAT THE MATER ﬁL HAS

AS THE SLRSTRATE FOR YOOFN1S

HIPF!D AND
TE PREVENTION I:ENfRDLE [N THE MAMUFACTURE

MUST BE ABL-
% A.EI'I tAL FOUND TC

AND BUBELES [N ALL 30UHN

-

s ANY SIZE ARE
I'IJ.EEEF E&E

IFIEATII.'N 1S REOQUIRED. THE

ACCORDANCE WiTH

STRENOTH TEST DATA AND SPECINENS ARFE TO BE MAINTALMED BY DUPONT
A MINIMUM OF {5} YEARS FROM THE DATE OF HANUFACTLRE.
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", 7. MAY-24-96 WED {5:53  DESIGH EMGR. FAX 40, 509 899 3588 RG3

L% Typa B0FN11 Talload lnuiekted Explie®
Tensile tosting of SO0PN131 Alm ia not required potvicied tha 300HN Kapon® sibsirste
T bas been tegted aod certifisd to ment the trinkvmans frength apd songation valnas.
The reasozing is that i) the machanicsl propasties Of the SO0FPN131 fim &re derived mom
from the 300HN ssbetrxie film rather thee the Teflon® laminae sad b.} the Tafloo®
Iamingting process acoording to DuPoet doss act tegatively affect strongth or elongstion
propertiog.

& 1y DoPook's posponsibitity 10 tost Type SO0FN131 B 1 elther ) thay MXHN
certificaion data Ja praviilabie or b.) teyw by reason to belleve the lgminarion prooss may
have affected e cortifiad mibstmens values of the 00BN sutwtrate. I this case, it In
sxcoptable 1o ftoss remove the Teflon® Mim from the Kaplood subettae 1o get & tiom

soourate god repeatable tevstle st mmmmmmhu
Typs 300HN film ahatl apply.

40 DEFECTS (Al Mw lypm)
mmu&mummwumm
bobbded, Finboles snd Incloslons. The ool plan s tnciude 3 Tceos K padodicslly
verifylog tioit the taspectios equipmuent s capsils of lociting dafects.

Criteris:

A Irspeoticn i cequirad 10 deft holay gad bubbies o afl SO0HN and SOIEN fiim,
mt well o the J0CHEN oed ua the subwivets fw SO0PN1Y1 fiim naing an on Line comern
inspecsion syssews. Holes of xoy sins are not acosptsbils ko fished procuct shipped o T1,
U theredore naac 0 be addmesed through sppropriste Prevention coneals b the
mamifaciore of te fHm. Ad i practlesl Datacrion aomtwl, the rysam mot ba shie te
desmct hotes aad bubblas of 025" or greater, and nusertal foomd tos firvs holae or bubbliel
of cizi kv 15 7x acceptable,

B Insprection is recguired & desscs bacharioes of forsipn matter in all 300HN and
SOOEDN fiim, aa weill 43 the 300K meed. a s srherey for SOGPNT31 fllm uxing 4a on
Tine caners, aperction sysen. Inciusions of 0257 or grestar gt be detectabie by the
sysern madl arm st aliowed in firisted prodie shipped ¢ TL

&0 CERTIFICATION AND DATA RETENTION
Whem e peint specifios that matariat certSSoaion is nequicsd, the ruppller certtSes thet the
matwelal was procuced in acoomieace with this specifioxion.

AL wromgth teet dets and pecimens it 1o e makninined by DuPost for & miniomm of (5)
yeint from fins dehe of s fctens.

j DUP 000062

DWYNHTSA No. 4
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Cirohwrile, OH 4113
A et
Duifont Films
Nay 28, 199%
. Ealth Rosiallo

Texas Instrusents, Ino.

NS 12-29

34 Torsst Bt.

Attlaboro, ML 02703

Dear II.‘I.‘H:I-. .

of for the i !.E review th-'zinll araft

the products, can acoapt

the specification as written, with no changes _ -

our custeser f£illas, conld mmm-mﬂm

drawings sent to xy & T Ny H

B\ MoXeniie

DaPont Filns

PO Box 89

Bouts 23 Scuth and Dubomt Road
Ciralaville, OF 43113

Plsase leot me Xnow if have additi 1 questions
;I.J.l]:rod:%. caa _

regarding DuPowrt’s KAPTON+

* NuPont Registered Trademark

Wi gl vl sl Slreserd ] [rrrartiople

IDMWVNHTSA N, 4
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Givice amiPs TN WATERIAL SPECIEICATION  [X] 75951 i |
. |PROJ. #3423 FOR KAPTON () FILM —
& 1.0 ScoPE !
— s m::%cmm narnsrwu PROPERTY AND 1 h‘ﬂgu
R g e
ﬁ THI mu.r r nzrmmmnspm FOR THE
MATERTAL OR FINI 1
2.0 FATERIAL ELPRLIED TO THIS SPECIFICATION MUST BE TRACEABLE TO THE miﬁm
~ miILL ROLL, A MILL S DEFI mammr!sm-ﬂ:u&%m
NO THAN péu n-ﬁln%us: oF EYING STRENOTH
TION, A MILt ROLL [BNATED ANY W
THAT HAY AFFECT THE CERTIFIED NINIMM STRENGTH AND ELONGATI
VALLES,
3.0 THE STRENGTH, LLYIMA ELMHTIDHr OR
%ﬁ‘ THE FILH MUST MAVE Pn:di REVIER wmm.i
4.0 smm MD a.m*r:m mrmzn& FII.H £
e v m@,ﬂuﬁ?
s B i
ﬁm or n:u.. u mruq
% n?ssﬂm :s T0 AHT-I..F
e gk gl
& mfecwm @ﬂs&"rﬂ MALRIFIED By Do
: |
|
WINDRM VALLUES !
ULTIMATE TENSIL STRENGTH TYPE S00HM & SOOHN \
* MACHINE DIRECTION {MD) 24000 PSL MINIMUM ' ;
TRANSVERSE DIRELTION (TD) 24000 PHI MINTMUM -
LA TIMATE ELONGAT (ON i
MACHINE DIRECTION (MD) B0T MINIMLM !
TRANSVERGE DIRECTION {TD) SOE MINTMUM )
TESTING TD BE CONDUCTED FER THE LATEST REVISION OF ASTM DBE2 L
‘L
ﬁﬁ caniitudAnd Wi
o
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g AL DESIGN ERGH. FaX NO. 5DA £09 3540 P.05

DEVICE #87PS TRE NATERIAL SPECIFICATION T 75951 SH 2
y PROJ. #3423 FOR ¥APTON FILM '
& BOOFNL 3T TEFLON LAMINA
— TING SO0FNLIL FILM IS NOT REOUIRED THE 300HN
= ghon E T 8kt bl (VO PR Tncdogy e oo
E TH AND ELONGATION VALUES. THE REASONING IS THAT |
THE MECHANICAL PROPERTIES OF THE nr-:mvEn mnm
*Jmmmmmnmmmmﬁﬁm‘\ﬁ
JTI-IETEEH.?FLEHIHATIHB 82 ACCORDING mmrmssmrf
NEGATIVELY AFFECT STRENGTH OR BLONGATION FRCFEHT!'E!. -
{T IS DUPONT’S RESPONSISILITY TO TEST TYPE SOOFN13I FILM IF EITHER
A.) THE 30OMN CERTIFICATION DATA IX LNI;!:MIL!!I.E R
B.) TMERE na !:ﬁﬁmmﬁ?ﬂﬁ'um mEFmennu PROCESS MA FFE
IT I ABLE FO %“&%m“ﬁrma .
KAPTON E SUESTR, TE 1O GET A HORE ACCURATE mran.z
TEST. MINTMLM STRENGTH mn ELONGATION VALLES FOR THE TYFE
JO0HN FILM SHALL APALY.
5.0 MAT %ﬂ.; 535 Bﬁ\: IFICA T}E Tgsm
BLAN nuar ":"uu.wz”: i“%ﬁi'mﬁ lcm.r '%zc ON
ECU [ PHENT %s CAPABLE OF LOCATING OEFECTS. "?
CRITERIA:
A. [NBPECTION IS REOUIRED
Ao 105k FILM, S HeLL AS me”%’. m&% 0 &1
FILM LE]MMMLIMMW HOLES %w&s .
NOT ACCEPTABLE IN FINISHED 1' I.. AND
TO BE ADDRE TI-H!.EH APPROPRI M‘E Wmm
O CErert Tin £B AND ELGGLER OF - Gos' s m.mn“%
HAYE HOLES OR Eu“"ﬁt? size 15 NOT m:spf.\ﬁ
B. INSPECTION IS m:mmm INCLUSIONS OF FOREIGN MA
tH AS THE 300HN 'I'HE nhTE
S BRI IR
ALL FINISHED _
8.0 rr:cn'rmu awz
I r rm'snm. csm'mcanm 1S RETU .
) wﬁ:m r}ﬁ THA 11-E MATERTAL WAS PROGUCED I Wl 'm-
ALL STRENGTH TEST DATA AND SPECIMENS AME TO BE MATNTALNED BY DUPONT | :
FOR A MINIMM OF (5) YEARR FROM THE DATE OF MANLFACTLRE.
I, - L] - I -
o Pt e il T4 ’
g F R T e Y s Ee
:;-'EFE
52
w=ifl
{ - i .
(ict 2> ! I 1 | I | I I ! i I
CMAS . F_ELIRANT - lH-05 . [
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EEoTROu X
MEEL

DG, TlEo80sETE
(o] EXAMFLE 10.2.2 |
g PRESENT
YASERIAL CERTITICATION
LATE,
CUSTCMER « NOT REQUIRED
!  CUSTOMER, ORDER 0., [44) SUPPLIER §O,*

CUSTOMER FART HO. & REV, SUPPLIZ PART NO,*

QUANTITY THIS SEIPMENT (+] PART : '-

SATPMENT DATE - @ : ;

WB mrmmusmmmmmmmmm

g U | S O DN Y A AR SR [T T
ERRTE] T e s | W |= Eoags o
M ATTLENCRS. MARE. K i "'""'.".':...""""' A Phau .
§ “Cont IDTNT No, 41647

——— DUP 000072



|
&.
W MUST MATERTAL CALLOUT, 2
U SRSOLTS AXE MOT REQUIRED. A CERTLFICATION OF MATERIAL
AMALYTAIS (WIXH TEST RESULTS) OR A LABORATORY VERIFICATION
mmmmmwm THE
- DOCUMINT MUST B3X DATER, MUST IDINTIFY THE 3Y TT PART NUMBER,
=z 1.___...--* FIRCEASE CRDYA MMDOEL, QUANTIIY AND SHIPMENT DATE, AND MUST BE
oy smn:ammmmmmmtmm
v . 10.2.2).
-y Srmnm
DATE, AMD MUST BE SIGRED A7 A AESTOMSIALE 8 5% REPRESESTATIVE.
%7 . (e maaE 10.2.3).
#ws| I3 | 1 1 ¥ - 1 1
7 X727y @ TEXAS [NSTRUNENTS -
T WAL

e I oo A EC 808 e

i9.1.1 m& TEXAS INSTRIMENTS MAY IIQT-TII-I PAPERWORR CEATINFICATIONS
NSTMHEIW LACK OF TI TRST
CAPARILITY. THE REQ FOR SUCE A CERTIFICATION WILL

X ]
PRGR 1

DETERMINE THE TYFR OF CERTIFICATION REIQUIRED BY 1.'1. DESCRIPTIONS
AND LXAMPLES ARE FROVIDED IN EECTIONS 10.2.1 TEROUGH 10.2.6,
%ns OTHERWISE KOTZD, THE CERTIFICATION MUST ACCOMPANY XACH

E9898
KEgE
:
3
2
%
HEE
g
:
:l
f
28
f

FOL TEX FURPOSK OF CYATIFICATION, A LOT IS DEFTHED AS A
mmmasmrmmnnrnsmrurmn

. AGAINST A SINGLES PURCHASE CRDER. THE CERTIFICATION PAPTAIXERK
¥IST BE ATTACHER 70 TEE PACKING SLIP.

CODE IDENT No. 32847

i
TR _El AEQBQBE
oo .4 DUP 000073
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|E939

ot ENGINEERING STANDARD QEQBQB mmf_ .

RODUCT CONFURMS TO
nmm:.mu NG AND PURCHASE QORDIX.
SEALL STATE THE ACTUAL TESTS PERFOAMED AND THE
-LEVEL, USED 0 ASSUAE COMFORMANCE. IN ADDITION,
mmmmmnlmmn PURCHASE

QUANTITY AND ammmrghmmnnum

10,2.6 CERTIFIED TEST REPORZ, A DOCIMENT STATING THAT-THE LOT I
ARENTS FOR TXESE TEETS AB GUTLIVED

THE DOCUMENT
IRSPECTION
m m

Sr L BEShoNSTELE

s 5% A $°%
CADIR, THE APPLICATION m !!l:ﬂﬂ BI. P.D.; m:.z.
CATION. THE
SHALI; AF X GARATER TEAN ONE YEAR, AND THE CERTIFICATION MUST

FUTURE CERT 7
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X

Bacron
MaE o

E0898

DATE:
CUSTOMER :

RESULLS OF

i e —
CERTIFICATION (PAFERWORK)

[y

E9898 [Tire

IXAMFLE 10.2.8&

SUFFLIIR LETTERHEAD

FUTURE
CERT?

SLANKET CERTIFICATE OF CONFORMAMCE

CUSTRIER PART MO, (5) & REV(S)

ar :
PURCRASE ORDER OF CERTIFICATION

TINZ PEATOD OF CIRTIFICATION

mm. VIIIHI. FUECTTORAL, AND CHEMICAL TESTS

“WMTMIMMHEMWPMIBHMPWI. '
mmummmmwnmzmumnmm!
EEE’IMHM ALL BEETEILTS,

H:u.umr mmmumrm;rmmnr
mm:zummmmmw. .

SIGED:

4 rrICY
j "“‘"‘F‘..;.““ DUP 000075

g
[ L] e 1 T T
B3 MU, gL oA @ TEXAS [NSTRUMENTS - [ekcTion X
%lm m-.m-:m Stnrom, saveuers A Egaga PAGE 5
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DuPomt Aimy
15, Rputw 23 & DuPont Rced
P. Q. Bex i

Cirulevily, D 43113
1)1 e G AT -

DuPont Films

July 14, 1595

Nr. Xen Andraws
Texas Instruments
Mail station.iz-ai

34 Forast St.
Attleborg, MA 02703
Dear Mr. Andrevs,

Kapton#* pu:l.yinidn ﬂ.:l.n 1! a ragult of a pnlxpnndanntinn
reagticn be g dianhydrids and
diuinudiphmylotﬁgm.

Pleasa leat ma know 1f u hava gquastions or 1f I can
ba af further assistancs. ¥e ay

Sinoaraly,

S O WS, e?«u

Edward C, MoKenzia
Technical Specialist

* Du Pont Registared Trademark

—




OuPem Fims
iLE, Aowm 23 B DuPord Hoad
P. O_Bax B

. Clired sifle, OH 42113
@D Tal (514 740724

DuPont Films

July 14, 1995

34 Poredst St.
Attlebora, MA 02703

Daay Mr. Mayer,

For many years, Ka n PN films, were used almost
sxclusively as elsctrical ations for motors and cable.
Ovar thas past decada, the growth of typs S00FNL31 as a
diaphragm material, primarily for the antomotive industry,
has steadlly increased. As requiremants for these
disparate end uses have besan further defined, we fael it is
necesgary to differentiata batween tham, in order to. focus on
the film characteristics important to each. This is .
eppacially apparent after revisw of the most recent version
of the TI spacificaticn for Kapton®* Ffilma.

As a reasult of digcussions with TI reprasentatives
ovaxr the past year, Du iz us the designation -
S00ME131L to ldentify product ed for TI’s use in
fabrication of aut ve prassure switches. S500FN131L naats
all the remants of S500FN13i, and faatures € teox
apecifications than film produced for slactrical insulation.

ga includa bond str batwean tha Kag:ont and Taflon®
1a x ; and accurranca of defects anch as les, bubbleas, or

B.

To asaist us in this affoxt, we woﬁ:l;d ask Taxas
Ingtrumants to bagin ordering 5 mil PN laminate as:

Kapton® 300FN131L.
Thia name change will allow DuPent teo fully integrate the
product name and install controls to completely differentiate
and =egrexate type FN131)l laminates by the intended end uase.

.Plaasa let me know 1if hava an stiong, or if I
cah ba of further nsaiutanug?u ol ’

Sincersaly,

o -
Ed?arﬂ C. McRanzia
* DuPont Reglatered Trademark

’ INVNETSA No, 4
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DuPorrt Al
tLE Route 23 & DuPeht Koad
P, 0.Ex

Oimlgvile, 1 H81113
(ﬂm Yol J514) 4140724

DuPont Films

July 31, 1995

John Mayaer

Teyag Instruwments
34 Forsaat St.
Attleboro, MA 02703

Daay Mr. Mayer,

For meny years, EKapton# N £ilws were usad almost . .
siclusivaly as electrical insulations for motors and cablae. e
Ovar ths past daocnda, use of t 500FK1I1 as a diaphragm Y
matarial, primarily for the au ive industry, hap steadily
increaesd. 2As tha iraments for these disparate and uses
have bean further defined, we fesl it is necessary to
differentiate betwesn them and foous on tha fllm
charactaristios tant to sach. This is especiall
apparent after ravisw of the moat recent version of the TI
spacification for XKepton® £ilms. '

As 2 result of un;oginmnim with TI representatives
over the past vear, Du t is uwing the desiguation
S00FN131Y, to anti!y internally product for TI’s usa in
fabrication of automotlve pressure switches. S00FN131L neets
all the rtguirnlnmt: of SD0OFN131, and features tighter
;gecificnt ons than £ilm produced for electrical insulation.

ase spacificatione include bond strength betwean the
N+ and Taflon® layars, and ococmrrance of defects such as
.. holas, bubbles, or debris.

To assist us in this offort, wa would ask Taxas
Instrunents to begin ordaring 5 mil FN laminate as:

Kapton® S0O0FN13L.
This name change will allew DuPont to fully integrate the
product name inh our sEystems, and ‘install controlsa to
complately segregate type FN131 laminates by the intended end
use.

Plapme let me know if hava stions, or ifF I
can ba of further aasistanng?u Ay que ‘

Sincerely, i
Edwazrd C. Hcggi:
* DuPont Reglstered Trademark

[ —me

E Liku P 24 avmoury and Earmpany " (B Pratrdd mm Rocycled Pager i
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CIRCLEVILLE PLANT Dete & Thme: 7/20/05~  Ft54m
P:0. Box 89 " )
Circiuville, OH 43112 . ~ N S
FACSIMILE TRANSMISSION COVER SHEET
ADDRYSSER(S): |
Name Compuny o Department © Loetion

Jow -MAaYer Texas ’I-'l-’s-rﬁumem - Airussors '

_é"mn;t"!?'?’lfhtﬂl. D PonsT

SENDER:
Fame " Buslners Sector . Locatea
& MEze Dy Possr - Knrmu@ i, CirersvinLg, 040

ses _/ PAGE(S)TOFOLLOW THIS COVER SHEET ***
Specisl Instructiony/Tuformation te Racipieuts -
Jfﬂ'“‘"“&‘-‘\ )

M’M“‘-Mﬁ - ‘=
'_Tua l.;-\-LL M M e e '_ . e eau

' CIRCLEVILLE FAX NUMEIR FOR THIS TRANSMISSION 19 1-800-579-4481.

e CONFIDENTIALITY NOTE #a»
The decattets accompaaying this teleceyy transuisbon conteln indermation from DulPont Plims which s contidantiol sndier
Sty priviiegd mmnﬂqkh-*ﬂ“'ﬂ’-‘llﬂﬁmh .
3o 10 w0t the ixtanded reciplunt, You ave areky watified thet cay Seclovsre, copying, or the inking of 20 15ion
In relisuce au the camtunts of the talesopied Inbonction b sivicly prshiblied, snd thet the decomwis ahould be »
Do Fiknn bvpendintely. Tn this ragard, i you heve recebved fhis tlacapy in s, ploase notify w by telaplurs
. Q-300-507-3607) tmecadiately so that We 220 arrengs fir the returs A the orighed dormrnenty te U S i COSE iN YR

i_ m‘mﬂml

FAXAD

{lharting 2 Crg-se for Fxoslience
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Fromi CLYDETE =--ISBCDCVMS Date and timm 0BR/02/93 0911401
Teil MCKENZIEC--~IBSCDCVME Edward C. H:Kﬂnzla

Frome Thomas E. Clvde
Subjact: JP MIT

Re Texas Instrumeanits, here is some info to discuss with Dague and
Stander. JF hazs clgarly higber flex sndurance vs HM plus better moisturs .
abaorption. HA ls also an option bamed o flax lifenl’'m not sure about the
moisturs absorption. A® we discussed, an HA laminate might ka mora senas
than = JP one. OFf coures, it the JP molmture absorption is low enouch, mavbe
they wouldn 't nead & laminate.I can’t ses TI doing that though.

I suggest they run 3 nil HN, JF, and HA side by sida in thelir flex test
with hot brake fluid under preassure pius avaluste the XF. I think their test
is more meaningftul than us petting better MIT data nouw.

IVouur contact at FLEXcon is Roland Castorguay, Custoamr
PDevelopment/Elsctronic Printing, WB-BE3—H241.

#3% Forwarding note from PARIBHDJ—IBCUOCVHMI OB/01/773 0B147 X1t
Te1 CLYDETE --I1S8LCDCVMD

¥2X Rwply to note of 08/01/93 Lér32

Salutations!

Subject: JP MIT

00 HN IE ABOUT 17000 CYCLEES, BUTTHESE ARE APPROXIMATE BEINE BAEED OM 3 MEAGLR
EMENTE. I WAVE MUORE INFO OM 1-MIL WHERE THE MIT DATA ARE: 1.2MM CYCLEE FOR HA,
SH0M CYCLES FOR JP AND 25M CYCLES FOR HN. THUS. IT WOULD AFPEAR THAT HA WOULD B
E BEST IF MIT IS THE CNLY CRITERIA. IF YOU ARE CONTEMPLATING A SPECIFICLATION
ABREEMENT. LET ME KNOW AND I WILL ETART MORE TEEYTS TO BENERATE & FERFORMAMCE
BASE. BEAR IN MIND THE TIME 70 COMPLETE TESTS(ABDUT & MKS FDR ImMM CYCLESR) IF
YOU WANT TO INCLUDE THIS AS A BFE{C: THE SO00OMER WE START. THE SOCNER WE ARE
READY TO TALK.

Thank You and
Kesp Snilin”
Jos Farilsh
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DBROUTE 28 FO BOX 88
CIRCLEVILLE, OH 43113

ATTENTION: EDWARD C. MCKENZE
SUBJROT: NONCONPORMANCE NOTICE# 815011

Attched, pleass fhad oo Coxsective Action Bapaest for the ralisesced Quality Nenooaftsmasce Notice.
Thin prodect o mahrial wos wjooied beosase i did aol dully swel deawiag or porchess

In pdiition 1o ofhar pacfurnance indiosines, Tors Instrementy Mcocporsied sonsms te allbotiviey of
Suppiier cosvactive astion sprsees. 1 i0 bolioved that ssch g0l srv pethepn G bost indiioainr of
the Quality cultace pecstst ey b owr SuppBer’s fwolliey, mmnmn—m

plowmo totxn the stiached two pags o o

Turs Reiveaeats Eaarparsied + Larraing Herous, M 11-14,* F.O. Box 2994, » Alflabare, Mo S270-006
‘Thask you fbr your confianed voppont wed yoor comyritasms &0 o pixtmtnship in Qostity,

Shaczwely,

MATHRTALS & CONTROLS GROLP
Froopremnt Quelity Ampwasce

) AN W=

Mk L. Godbont, PCGA Techeichn
ME: 11-11 (308) 161404 .
Faxs (00 TISIME

Copy: Peter A. Foley, POA. Sopivisor
MG

DIYNHTAA No. d
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YOUR CORRECTIVE ACTION _ MLosgies Berex MX: $1-11 2l
RESPONEE IS DUR 15 WOREDAYS Toxms Fostmeneats Tncorporsed i
AFTHR. BECEIFT OF THIS. 34 Fneat 8¢, P.0. Box 2964
AT YOUR FACILITY. | . ~ | Adtlehora, Ms,  02703-0964
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[} 'IHIE SURPLIER. CORKRCTIVE mmm BEEN AFPROVED BY FPROCUREMENT
wmmmmm mmmmmmu
_ . Mndmhﬁw :

u THIS SUFPLIER. CORBECTIVE ALCTHIN REJPONSE HAS NOT BEEN AFPROVED BY

FROCUREMENT QUALITY ABSURANCE, ERCAUSE:

] .A SECOND RESPORNIE HAS BEEN REQUESTHD ON;

[ ‘TEES MRB DOES NOT ACCEPT THES CORRECTIVE ACTION AND HERESY REQUEST THAT
* PQAISBOR AN ADDITIONAL REQUEST FOR CCRRECTIVE ACTION. Roguasied by:

ai'.'::s'

E 'mnm' _mmmmnm“mu' mmmm'_m '

m. D SUFPLIER § E THROUGH THE AFPROFRIATE BI)
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Txme lovirwnstints [nsosparated

Q . 34 Foamet Sarmex
‘[Exgs P11 B 2004 :
INSTRUMENTS Asbors, MACT7A30H84
Sy H6-3800
E I DUPONT DB NEMOURS & CO. Anguit 18 , 1895

TS BOUTE 53 PO BOX 80
CIRCLEVILLE, OH 43118

ATTENTION: EDWARD C. MCKENZIE
SUBJECT: NONCONFORMANCE NOTICE# 019011

Attnched, pleasn fingd our Corpoctive Action Request S the redsrenced Quality Nonconforesnce Notice.
Thiz product or matarial was ngjectsd beownes X did mot fhlly moot dowing or paochese onder
Tequiremanty. Texss Enstrements Facorporated in reqnosting thet yoo respond #o this request within fiflesn
dgyz, in wiiting, with yoor plans fiv coatainment; yoor dafiaition snd verificetion of root cansas; acticos
tekzn: t0 provest recormence; and, ao ouiline of parmanest comeotive actions. Yoo responee will be
rovleved by Procureswnt OQuallly Asmmancs, Ounallly Eagineering Degdge sai Mpmitming
Esgioeering, Puchating, sod spproprime Manegee for ithe adequacy of your actioms, and the
efiectivwaesy of your Lovg oo skt

The dingnostic procass and development of & pormanent cozrective action plan may teke longer than the
fifteen days this corneotive action procodire allows. IF a0, ploese submait your inprim onereotive astian
plan and rotwrn the attached fhwaty to Texas Instroxents Tnoorporsted indiosting pour plans for permanent
corrective action and sxpected completion da,

Toxrms Instrementy Incorpomster! cxpeets (et i & vaboed Suppiier, you will reseanch the problem, identify
the canse, indbcats the specific comrective action: plan wnd ofixctivity dato, wod submdt yoar tespongs in a
timely ooy, T your masofctutdsg process or tooliag is incapabls of meetig our prodect
spocifications, it Iy oxpoected fhat you will notify your Texas Instrowmonts Incorpocsted

Purchadnx
repressnintivo immodistely, md »¢ bafioss this on your response 1o Procurement Qualbty Assorascs.

In addfting to ofher perfivmancs iacdicators, Texas Instromests corporsiad messmvs the effsctivity of
Sopplier corrective sting reapocsos. It 5 helioved that soch resposers: 5o peckaps the best Indicalor of
the Qualily culturs peesset odey iu oor Sopplier’s Suclifty. Thamihr, withic te alloed fiftees duys.
pleass mtnes the attachad two page form to:

Taxu Iustrementy Incarporated ¢ Leeraine Faroos, M 11119 P.0. Box 2964, + Attishern, Ma. S270-8564
‘Thank you fyr your contioasd sepport and yoor commitment ko oar partnechip i Qualty,
Emcercly,

MATHRIALS & CONTR{I.S GROUP
Proourement OQumlily Assrsics

“ardllodt,

Mark L. Godbout, PQA Todhnisian
ME: 11-11 (306) 236-1434
Faxk  (308) 363788

Copy: Poler A, Foloy, PQA Bapervivor
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. I .-
YOUR. CORRECTIVE ACTION | | | Locraine Herowxt M3: 11T | v
RESPONSE IS DUE 15 WORKDAYS - Tuxes Enatrumeats Excotporated o
AFTER RECEPT OF THIS. 34 Forost St P.0. Box 2564
REQUEST AT YOUR. FACILITY. o Altlcbars, Me.  02700-0964
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3. PERMANENT CORRECTIVE ACTION: (FOR EACH GAIEE WiTH FOTENTIAL 3 EFTECTIVE RS
B

5. YERIFICATION: WHAT YOIF HAVE DONE TO TRREEY THE EFFECTIVENDS OF YOUR CORRBCTIVE

Ay T Mas -

i

m Tﬂ#ﬁlm Aiﬂqﬁﬂ'
DATE x om x?—-}f'—?f

L ." el -p':,,‘z..__ # RTINS
PO e

i r—l‘

. - o S VP Bgema i L N R N
P4 anl Ly I R L e & i vE - J
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[ THIS SUPPLIER. CORRECTIVE mmm BEEN APPROVED BY PROCUREMENT
Wmmmmsm DISTRIBUTHD TO ALL IDENTIFIED IN SECTIIN La. -
Madm#ﬁm :

ﬂ“

[} THE MRB DOES NOT ACCEPT THIS mmgmmmmmr
mmmmmmmmww

_ﬁ mmmmmmam&smﬂnmmmmmm AND
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Teths [sriresments [npurpurated

Mutwinh smd Cantrod Graup
% 3 Formts S
'IEXHS P10, Box 2664
INSTRIUMENTS Reriohom, WA LZAT30904
(E08] 23530
E1DUPONT DE NEMOURS & CO DECRMBER. 28, 1887

U3 ROUTE 28 PO BOX B89
CIRCLEVILLE QOH 43118

ATTENTION: EDWARD C. McEENZIE

SUBJECT. NONCONFORMANCE NOTICE # 228

Aftached, please find our Cooective Action Request for the refrenced CQueality Noncoafbwmance Nitice
Thix prodoct or wakral was rgectsd becasse it @A oot fully meet deswing or porchess order
requirerresms. Texse Ingtrumests Incosporaied ia roquantias that you repond to fids regoest within f1fsen
daye, in writing with youor plass S comainmest; your dafinition and verification of root cases; actions

wviewed by Procoremest CQuality Aswrencs, Quailty Engincering, Design amd Mamufacturing
Engineering, Purchasing, emt sppropriwie Mmmsgent fw the xiqgmcy of yoor actions, and the
afctivenoas of your g torm nelwtions.

- The dagnostia process and development of & parmanent cormctive scfion plan muy ke longer than the
fiftesn days this corrective action procedom allow. I so, plases submit yoor inberim ooerective action
plan and rotamn the stiached fwma to Tioos hutramants Inoorporsiet inticating yoor plans fhw permatent
carrective aotion st expocted complotion dat.  (Plessw suioelt posty refpotsd an A soiosed form.)

Tencs Instramensts Incorporsind sxpects that a6 a valued Sypplier, yon will rsrch the problea, identify
the caoese, indicale the specific corrective action plan and afiectivity dete, aad submit Poor rospotse in &

muﬁwummw yor Texms Instruments Dwcorpersted Porchasing
stpresirittative inmediately, and a0 todiode thiv on your msponee ' to Procoresent Cuality Assrance.

In addition w other parfornance jndicatos, Toos Inptepments Incosporsisd measacos the sffectivity of
Supplier cormootive sction resposes, It 1a belleved that sach responses sve perhwps the beat indicator of
the Quality cobnre pooesst today in our Bopplior’s facility, Theroke; wilhin the allotied fifleen dam,
Plessn retamn the attached two page feom toc

Tera Instrusonin Tncorporaied + Lecraine Huoreax, M&: 11-11,+ B.O. Bux 2964, « Attlabore, Ma 02730064
Thank your fox vorr coastiimed sappoct aad yoor oomemitroent o oo partnemhip in Quakity.

Sinceraly,

MATERIALS & CONTROLS GROUP

Pmm;ln Owality Amwromcz

. P_’—W t‘_wﬂ
Fpnail ]
Lormino F. Herorx, PQA. Clerk

ME: 11-11 (508) 136-3437
Fax#:  (308) 236-3788

Cogy: Mack L. Godbout, PQA Tecknician

DIVNHTSA Mo, 4
80117




MD _ P.O. -ux:'nm

CIRCLEVILLE, OH 43113
DuPont Films : TEL. 800-987-5807
. EA. BO0-370-d481
qummmusnm
DATE:
ADDRESSEE(S): COMPANY/BUSINESE GROUP FAX NLMBER
NAME _ o
bogrine Ao e &2 377V
\
aun:ﬁ:u BUSINESS SECTOR . LOCATION
K . .
£ 4 M)t de Dulont HPF Oyt eV i E

gt
CIRCLEVILLE FAX NUMBER FOR THIS TRANOMISSION 18 1-800-875-4481
SHOULD PROBLEMS OCCUR WHILE SENDING, GONTACT 1-800-087-5007

CONFIDENTIALITY NOTE
THE DOCUMENTE ACCOMPANYING THIS TELECOPY TRANSMISSION CONTARN INFORMATION FROU DURONT
LM WHICH nmmmrmm INFORMATION 18 IMTRINOED ONLY FOR THE
LASE OF THIR IMDTVIDUAL Ot COMPANY NAMID QN THIS TRANGLESEION JHENT. IF YOU AR NOT THE NTENCED
RECIPWVINT. vOU ARE HERESY NOTIFIED THAT ANY DISCLOBLIRE QORYING, OXSTRIBLITION, G THE TAKING OF
ANY ACTION IN RIEJAMCE OF THE TELICOMED NFOAMATION I STRIOTLY PRONINTED AMD
THAT THE DOCUMENTS SHOULD Bl RETURNITS 1O DUPONT SREIDIATIEY. N THI REGARD I YOU HAVE RECEMID
THI) THLEOOPY 1N ERROR, FLEASE NOTIFY U5 BY PHONE (974-£74-0408) IMMECIATILY FON THEL RETURN OF THE
QRIGINAL DOGLMENTS TO LRI AT NO COST T YOU.

DIVNHTEA N
. 0s18
L




Materialy & Conirols
Supplier Corrective Action Regquest

MTL YOUIR CORNECTIVE
ACTIVE RESPOREE B DUE 15
WORKDAYYS AFTER RECEIFT OF

THIS REQUEST AT YOIIR
F.

PREPARATION DATE: DECEMBER 23, 1997

Lorralne Hervax M3 11-11
Tezas Instraments

3 Yoromi 8i. PO\ Bex 1964
Atthobuce, Mn,

iy ]

PLEASE ADDRESS AFTROPRIATE CATEGORIES BELOW!:

BUYER: JULIE POMBO ME: 13-4
& ME
» Mt

L A.) TEXAS INSTRIIMENTS INCORPORATED MAB MEMAERS & AFFROFRIATE MANACERS

* 1. b)) SUPPLIER IDENTIFIED SUB-TIER SUPFLIERA: {WRITED NOME, IF NONB

* INDICATES SUPPLIER TO ADDRESR
$ MS:
+ ME;

 d . M3,

- TIFORM NO. PQA 11V REV. C.

D -

PAGE 1 -

DIYNHTEA No. 4
L FL




m ACTION WMT&TMWM DATETOEE
Mmam TH CORRECTED PAR SHIPFED OR PROCESS TQ BE
E&ﬂrﬂx"'aﬂw)

t 1 ‘.n—.l. - A ' N [ E e, T A0 gl f.ﬂﬂ“i
e Y . i £ . . of 4§ -
D B TR A drlaLr 0 EREN S .:i-l' g Ko O rerFRE
[ [ A ) i i = 3 L : sl § .b.-"h-l-
f o .

iy 1695,

*7. CONTROL: ENSURE mi:}mmmm TN EFFECT (MONITCR PROCESS)
S INGIAGTE) (NS PeRTTaA .

SUPPLIER'S AGENTy patp O Jf%f’ﬂﬁz&f TITLE: T20/ Cpir. Pt e 187
AGENT'S SICRATON®: Sl A C Mﬁ‘%ﬁ-\‘ DATE COMPLYTED:, ,,, oo

[ THIS SUPPLIER CORRECTIVE ACTION RESPONSE HAS BEEN APPROVED BY PROCUREMENT QUALITY ASSURANCE,
AND BAS BREEN DISTRIBUTED TO ALL INENTINIED IN SECTION 1a

Congualaliboas fe ot pondpons or Kiv cromplilamall

POQA INITIALS & DATE:

O THIS SUPPLIER COBRECTIVE ACTION RESPONEE HAS NOT BEEN AFPROVED EY FROCURBMENT QUALITY
ASSURANCE, BECAUSE;

00 A SECOND HESPONEE HAS BEEN REGUESTED ON:

O THE MRB DOES NOT ACCEPT THIS CORRECTIVE ACTION AND HERERY REQUIEST THAT PROCURAMENT
QUALITY ASSURANCE ISSUE AN ADDITIONAL REQUEST POR CORRECTIVE ACTION,

REQUESTED EY;
O TEBE MRP IS HEREBY ALERIED TO A LESS THAN 100% EFFECILVE OOREECTIVE ACTION, AND MAY REQUEST

AN ADDITIONAL SUUPFLIER RESPONSE THROUGH THE AFFROPRIATE BUYHR.
TI FORM PQA 113 REV, C, PAGE2

! DIVNETSA e 4
10




Date ‘3-/2'7’/??

CIRCLEVILLE FI.ANT

P.0). Bax 89
Crdwville, OH 43113

HPF « SP Resin

FACSTMILE TRANSMISSION COVER SHEET

Magk MAiecs : ' e

Total Nuseber of Prges (Dacluding Cover Shicef) ':‘l
mmm- armmm a16-474-0688, rmmam

wit CONFIDENITALITY NOTE -t
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Chamical Properties

DaPent FEP finorooarbon ilm ix chemically inert

snd solvert resisiant to virieally all chomieals

except molton dlicali metels, fivorine at slevitod

wMperatores, and cartain complax halogenated
compotnids mach es chiarine rifinonde ot clevated
temperatnres sod preasnred,

In circomemncas whers end-vee

chlovide, smmomin, st cextain siniowe (R-NH;)

mxy attack the film in & marmer smiler to molten
alkali meinly, Spocial testing in required when mch.

eximms rodoaing ar oxidizing condifions mw

With these

o
closs 1o the upper aexvios limit 205°C (400°F), B0%
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sxceptions noted, DnPant FEP focaacy-
bon films exchihit & very broad nonge of chendcal
aud thexinal serviceability.

Dne to the many complex
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actoal end-oxs conditizns.

The chemirs] substances fstedd in Tabls 5 o

roprecartative of thoso with which DoPont FRP flim

hax heen found to be coorexctive,
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Typlioal Chemiosla with Which DuPont FEF Fim Is Nonrsactive®

Ablstic acld

Acptic acid

Acstic snirycride
Acaton
Aoatophanong
Aaryfic anhydiide
Ally! acetesa

Allyl methacrytate
Aluminum shiorida
Ammorde, Gouid
dumimoniumn chloride
Anfiing
Barzonirie
Banzoyl chioride
Baneyl alcohol
Borax

Bosic ackl

Broming

n-Betyl smine
Bty sc:einis

Byl methscrylete
Caldum chioride
Carbon disulfida
Coba

Chiocne:
Chiorolcrm
Chincosutionks add
Chromic acid
Cyciohexens

Cyolohaxsnons
Dibutyl phthalate -
Bitutyl sabecate
Disthy! crbonate
Diothyt ether
Dimatied Tormamide
DiHsobutyl adipate
Dimettwiformam ids

Hvdrarina
Hydrochioric acid

Hydrofiuoro void . -
Hydrogen percodde
Lead

" Magneshum chioride

Marcury
Methyl stiwl katone

Methaoryllo acid
Mathanol
Nativy! methecrylat

Naphthalens
Nephthois

Nirrks mcid

Nirohenzerms
2-Mro-butanal
Niromethem
Nirogen trndda
2-Nitro-2-matird

propenc
p-Octadecy! akohal
Olls, snimual and

vapstahls |
Orone
Purchiocetingens
Pentachkom-

beneamida
Parlluoroxylene
Phanal

Phosphoric acid
pentechioride

*Hassd on sagrrknente conducted up 1o tw bolling polate of the [fqulde [isted. REP resine heve normal sevics tampersturisd
ua to 205°C (400°F Alerw of 3 specific chamien doas not mesn thet it In mecthee with FEP Am.
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TEFROS FEf

Physical Proparties ' Table §
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Tmmmﬁwﬂim rrmmuum:ﬂ‘;untﬂﬂnm
Subwnicroscopio voldy between polymer moleculcs  Permashifty Fate®
provids space for the material abeorbed withom oo Serw/ 24 b-gtem)
chemical reaction. Thiz phanomenon is Carbon Dioxics 255 x 10
markad by a slight wedght increnss and Hytrogen 341 x 1P
by discoloration. Nirogen B %109

Oxygan : 11.0x 17

oompersd with other thermoplasics. *To cexmest o VAT En"24 h-mtrnl, reulply by 0.0545,

They shworb mmmmmm
Bt tempemkiires M a 200°C (392°F) sand Figurs 13. Weltw Vepar Transmalsslon Ruts of DoPont
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caly
ternpoguteres for
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0.01% ar ambiemt sevwparatzre snd presyre.
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§
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Marty gases snd vapeus permoate PEP filne sta
mmch lower e than for ofher thermoninetios (e
Figura 13), |n pemexsl, parmeation fncseses with.
i=nperatnrs, prossars, and soyface contact mes and
decrmsces with inceessed fim: thickness, Tabis §

Hots rates st whish verlows gases are ansmitted 0 2 4 85 9 W@
DoPont FEP fincemearbon film, whils Table o B ol
7 bty retew ol vapor permecability for somne ropty- THICKMEMRN {yum}
ketitative sihatynces. Note that the pressnre: fiar smh :
muterial in ito vapor pressmee st the indlosted tens- Hmmwmw
peraimce, 00" w0 thome for 1 1%, matiply Iry 105
Tabis 7
wvmnmmmunmmmmamnmmm
(Tost Mathod: Moctedt AGTM E-84]
& Unlts E‘III”HIM

Vapor + g .’ {afmi-dj g/100 intd}
Aostio Aok 35 - 88 . B3 041
Acotone 35 85 147 055
Berzens 33 o 1 0.84
Carhyon Tetrechloride - 55 4B 031
Ethyl Acetate a5 o 117 0.78
Ethyl Aleohot 3% 96 10.7 L
Freon* F-12 2B 73 5720 . 24.0
Haxana as o5 ¥ 2.56
Hydrochloric Acld % 7 f2 P il ry ]
Nitric Acld {Rad Fuming) 25 Fi 160.0 105
Sadium Hydroxids, 50% 25 ” h2 <0.01
Sulfurie Asid, 9% 25 77 2% 10 1x10%
Watsr B5 m 1n 0.&
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Summary of Chemicel Properties
N2/99

The following peges were supplied by Dupont and show chemical and
physical properties for Teflon and Kapton. In summary, water wiil degrade
the mechanicel properries of Kapton. but Teflon is unaffected by water.
This is the reason why the Teflon-Kapton-Teflon system was selecied for
Toxas Instruments switch diaphragm (3 mil thick Xapton layer coated with 1
mil Teflon on both sides). Pnge | (mbrked with “A") indicates that the
Teflon is non-reacdve with water, While page 2 shows Teflon has n
relatively low vapor mansmdssion mare (marked with “B™). Page 3 shows
how ths mechanical propemies of Kapton degrade with water and
Temperahire exposure (marked with “C. -

End of document.
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el chiovidy Formaldehwda Rocwm Trichiores yiene
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Abgorption
Almost ull plaxticw sbearh el quansitics of cor-
tain matyrinls with which they coms in commct.

Dlhf!?ﬂnnnuﬂ:m filnms have wonsmatly kow
abeorpdde compared with other thermoplestics,

Thoy commion aakde o7 basos

" o o g 200°C (OEP)
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mmmmn mi) Thivkness
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e oA 3 Iy eem)
Carbon Dinadds 28 0
Hydrapan ALy 10
Nitragmn A0 I
Conypen B> 10+

“T sarven s nm 100 " 345 B-Irmnd, oW fply by SoBdS.
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tun 1% whon exposed u slevd e
fr ] 1
Sl
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. any
:m '“F“mnhﬂl au —
Mmr::dmhnHﬂﬂl " —
emparlare, s sirfisce couitace adve and Y
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' Table 7
WMMM&#WMEWMHmﬂMm
Tosmperatars Vighr Trarmmiosion s
. Lt~ Unita
¥apor T oy ':ﬁ'.l-cl ﬁ“
Aowiic Asld i u o8 Ly 041
Acwtone ; el " wy nss
Carbon Tacrachiorios ak | " ta 0.1
ithyt Aoitute ] " ] 112 078
Ettvl Alcehol | PR B 107 by
Prase® F:12 P ' T 720 200
Hexang L | o Ly o.58
Hydracioane Add 28 : L] 232 0.0
Nitric Asid [Red Fuming) m vy 0 ms
Sodism Hydroxide, Bo%. | | L 22 .01
Sutfure Acid, 98% 21 by . Imige 10t
2 Water s | s 14 a4t
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summary +f Chemical Properties
3299

Fhe fellowing oages Lers suppiea oy Duponr ana show cheucal and
physical properties fur Tetlon and Kapwon. n summary. water il degrade
the mechanical propertes of Kapron. but Taflon 15 unarfected by water.
This is the reason why the Teflon-Kapton-Teflon svstam was i¢lected for
Texas instrumencs switch diaphragm <2 mul thick Kapron layer coated wich !
il Teflon on both wides). Page | vmarked with “A™) indjcates that the
TeNon is non-reactive with water, While page 2 shows Teflon has a
relarively fow vapor rransmigsion rare dmarked with 3™, Page J shows
now the meehanicai properties of Kapton degrade with water and
‘MDETALUCE SXposurs ' markes -vith ™

cna ot document.
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DuPont Circhella
PO, Box Bt
Thcheville, OH #3713

DuPont Circleville

BrimmDigg C Febeuary 23, 1999
34 Forest Street : o
Autleboro MA, 02703

Fax 508-236-3586
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"~ the Kupstond® FN thst has bean need in sntomntive dispheagms.

Sorry we can not be of more help. Fyou have any questions please call,

; Rogards,

." . .
Mark McAlecs
8r. Tech Service Rep. Kapton®

. M0-4T4-0725
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Fram: "Pml J Kaoe® <Panl J Kane@iIS A duport. oom
Tot GSTEVEN | @ford.cony, SREIMERS @ford com
€C: "Michael ] Banhof" <Michnel | BauhofffiISA duppat com>

Greg. 1 recommend cthe Zenite $I40L [ussd at Pord lo m wiper mecor to molve
mimiliar comoaxrn whars high aspemsge going through when sotar was in atall
carqua cooditicoi. The Dufont 2anica LEP i & liguid evywtal polymar Ehat
ix ¥=1] {flxoe retcardant] down ko D)1 inch ghickoess and bas & meit point
af §357. The Calanax FAT rades hava & salt padne of 431F and the Weryl

EFX 830 which is just a nylon alloy has = malt podnc of 497 r.

Ry mipadlmmon in I'.'h.l.l: in cthase slitustioas, yolng ¢o higher oalt point is
the mly bopa for aoluving it from a palysse atandpoint.

The sther sstyrinl I recolsssdad i Tytal HTE FREIGIOEL which has a malt
Polne of 350 F and is £lame reterdant,. This would be lowsr coat resin.

I bave fax'd data shast c£o you aod we oan ruah samples to TI fox moldlog if
you sart, Panl Eans. .... 348-382-0107 .
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liquid crystal polymer resin

Zenite™ 61401 EKO10
A Lubriouted 40% Giass Ruinforosd Liquid Crystal Polymer Resin
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Zytele HTN

high tsmperature nylon resin

FRELIMINARY DATA

Zytel® NOe
A 30% Giaws Reirdarond, Fiame Relardant High Temparature Nylon Resin

HINIRZGIOBL is 4 3% plass ainforesd, bobxcicaled, xas rtandzot high sopecshars xylon
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1
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swRltarudtl . oouw

The V-0iflesw rstardant) high temparmture Iytel NI FRSACIOAL ¥COLD
{oatural color] will arriva at TI on Nonday Aaril 13. I talkad wich Andy
Meinuirk and Jtave Waltsrs [mslding raspoos Lty] abouts this product and
bavs fax'd the procesting guidalinas to Stwwve. Thim produet l bava a
160F higher walrt point owar tha Calansx 4300 amd m 100F higheor welt polnt
over ths Moryl OTZ 8310 (a nylem ulloy). It will zlic bavs guch batter flow
mnd dimacsionsl stabilivy 'aver cha Moryl UTX 235, Panl 240-301-9107
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DuPont Electronics
DuPort Campary - .cc D. Reifzchhnaider
By M Pt €. Starr
Wilmmgro, JE 1EE100M * - KDL Report
To: BEd McKenzie ' T 9/13791

Frou: Mark MclAleas

XDR RG. 9l1-14

Ed hara is tha information wa telked about for the Texas
Instrusants job. As you know I have bash trying to iaprove
adheainn of 500FN13l. To date here ars the things we have
done with their rasults. :

The control laminats was tested to find out tha peel
nm:fl:h. Thiz was done on our in housa Instron at 5 inches
per mninuta peal rata. Tha control sanple had an average

peal strength of .5 pounds par inoh strepgth.

Tha first test I ran was to heat the laminate to improve
adheslon. The oven was heated to 200 doinu €, then
sanplas were baksd for 5 ninutes. This increased the
adheslon to 1.0 pounds par inch. Next the oven was hesated
to 300 degress C and saxzples wars baked for 5 mingtas. .
Thare ware blisters on all fiva teast pieces. I then tried
heating the film up slowly in the aven ltu-ti.ng at 200
degraes C. With this sathod only two of the five sanplas
had blisters on tham. This talls me that CTS who is heating
the laminate to isprove adhesion, yust be doing it very
alowly or have come mathod that foas not cause blletaring.
Tha few good gamplss that wvera obtained have bean tasted
with an average peel of 2.0 pounds. 2.0 pounds pasl
strangth is at’ the point of the Teflonh beginning to stretsh.
Tharse iz a lot of chateer in chart from the Teflon hraaking
locose than catching again. Should adhesicn be incraesed
baycnd this, u-winnnthnlblntnginynuanynmdn
to tha Taflon slongation.

Tha last thing that we trled wms t-:mutun and
prossure. This wvas accomplished by put a panplea in tha
100 ton pregs, haeting it to 235 degres C and preasing at
500 pounds per asquare inch. Results are not what we had
hoped, adhesion nay have gotten a little worse down to .4-.8

pounds pear inch.

Muge the fiy ol UE TEsCurtea ' ' rhx

TENETEL Mo, &

BR133 DUP 000266



This note ig to keep you informed about our progress.
Testing will continue to try to lpprove adhasion. and ixprove
tha rate in which it can be done. If you have any quastions
plasse call. -
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August 20, 1996

To: E McKeoxie

Fh:ﬁﬁuﬁ:trnpywuﬂﬁummﬁnlrﬂiuﬂunﬂqﬂhnﬂfmﬂhﬂ-dﬂ%nﬂh&
wiges. This iy a sigaificant improvemeat over standard J0GHINH where flex anisctropy at the
edges is estimated to be over 1009,

.BACKGROUND

. SmaB circles of Kiptoe®, fom 0.5 to 1,0 in dameter, are used as diaghrams in pressare
switches. Fallures are rare beaxuse the svarags flex Efo and oheenical resistance of Eapton® is
outsturcfng, but flex life responds to chain wis aligument wnd, as & preventive safety measurs,

_ you requested that 300EINH for dlaphram switches be lsotropic so that clrcles would not have

mnisotrople Sex behavior aa a result of being from a chatn edge rather than the ceater of the sheet.

PONITEA No. 6 pAP 00268
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Thurmnnfarynurmn:milfmﬂumk'lmﬂﬂﬂuhgoflfswmm in which
Jim showed circuits could fail over a rangs of at least 2x as 1 function of chain axia alignment,
Cydles to failure always were (25 in the dircction of maximum chain axis alignment, the
orientation angle in tha dichroism measurement, and this explained why HA Slm performe
differently in the MD than the TD. The other parameters that affect fiex life afe molecular weight
(average chain length and chain Jength distribution), crosslinking, crystallinity and defects. -
Defects are a special cxtegory while moleculsr weight, crystallinity and crosslinking can be
cantrolled from run-to-run, rofl-to-roll and across uullbyq:aniﬁnﬁmsnnpulymu‘pmitymd
SOC' covering percent solids, polymer viscosity and thermal hictary. '

BESULTS

mmdmﬁmin:ﬁmmwobuiudhyuﬁugﬂ-mmﬂsmdm&ngmud
TDX is shown in Figure L

DAA
\ 8128284 T
a
-32 16 INCHES 16 ]
The stretching conditions for these mill tolls are in Table L
®DuPont Registared Trademark
(TR #53hy

DUP 000268
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1. - SV=Slow Vaunum Roll, FVY = Faat Vacuum Roll.
2, Tenter FPM/Drum FEM

| DRAY
| S | wpmel g ) FE %%_ﬂ_m_smm_m&_
3125284 57 48 [ 366|593 (6254 | 1308 ll.'@_l___ﬂ toi |t
3125098 &2 -51 00 | 628 | 634 L15 | = - 1.15
$119193 62 M| 616 [ 68| 636 1.18 - - - 115

Miil rofls 8215008 and 8125193 were cast without deckiay while 2.5 deckies were in
place for 8125284, The cast widih is important in making isctropic flm because thernis a
" mitinum TDX st which > 95% of the width will he below 0.05 AAJA and that mininmm TDX
will be alightly different for each gagn snd type on each Bne. TDX, by dafinition, s the wideat
tenter width (ST #4) + the entrance width (ST #1) and the entrance width is a fanction of dis
width and MD draw (MDX) and how the MDD draw is partitionad.

Bl Arnatt cut thras MD and three TD sumplag for flex testing at the joeatinag shown in

Figura II. Nots the scele on the Y exiy Is different in Figore II than in Figure L

FIGUREXI
AAA for 3Q0KEINT 8125284

E75 1 -
iR ,

: s
s\, l -
) J i
© -32 l -1!s ml I1&1 2
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In order to measure Aex anisotropy, samples have to be cut along the optical axis, the direction of
raaximum chain axis alignment, and perpandicular to the optical axis. MD {0°) and TD (90°) are
the angles of maxirmm and mimizmm alignment ar 0, the canter of the sheet, but at the TE
location, -34.5, the max. and min. are st approximataly +25" and -65° as determined by crossed
polarizers and at the NTE location, + 20.8", max and min. sre appreximately -310° and + 60°,
Bill cut additional samplas at these angles and the avaruges of the three samples in each direction
are in Table 2. E

NIE(+20.87)
MD 11,124
D 11,499
-t 9,340 10,381 9,059
S L 14,450 10,172 12,570
AVERAGE 12,210 16,276 1,189
A : 5,110 209 K- ¢
A o 100/AV _ - 42% 7% 35%

Parallel to the optical s - Le. muwdnwem chain miis alignment.
Perpenuficidar toy the optical xxis « i e, mivinem chain ods afignment.

el o

' This is the first tize we've meamrad MIT fox life snisotropies on 300ENH and
considerable wdditional testing would have to be doas to <laim & quantitative correiation betwoen
AA/A and A flex lifs, Qualitetively, however, percent anisotropy increases, 1a expectad, in going
from 0,015 AA/A, in the conter ty 2 0,05 AA/A at the TE and NTE. ] would axpect flex
anisotropics, based on those meamraments, ta be well aver 100% toward the edges of mill rolls
8125058 and 3125193, Although we have not meanmud flax snisotropy in tha past, we d&id
mesmrre average fex fves, (MD + TD)2, on 3 mill filme in 1954 and I've attached a copy of that
report for you. The sversga fiex By across MR $125284 ars typical based on previous testing,
The differences batween the averages in the center, NTE and TE, if they peoved i be sixtistically
valid with more testing, are most easily explained by small differences in crystailinity due to
thermal history.

(LT b : - pup 000271

DIVNIITSA No. &
soL}




THE FUTURE

The reduction in anisotropy at spproximately 1.30 TDX and caly 1.21 MDX is
impressive, I believe that by simply redistributing MDX to 1.08 SV-FV aad 1.05, FV-lenter and
incressing TDX to 1,35 (65%/48), AA/A, aver > 95% of the mill rall, would be well below 0.05
AAJA. T eant think of a single custoeser who would object to this improvement in uniformity sad,
as in the cass of your disphram application, It could preveat Rinctionality problems in the fisturs, -
ar, at the least, simplify trouble shooting If problems arise. The barrier to making 3 mil, and for
that matter, all H Alma "isctropic® is the productivity penslty if we rewrite the MDX and TDX
' SOC's today. It's ons thing for me to sy "simply redistribute MDX and incresse TDX to 1,35
and it's another thing for the Lins Engineers and Clags 10's to do that without jecpardizing
ramahility, disrupting TD gage and maybe even being out on unit weight. However, each time
'we respond to & request such &2 yours we gain expericnco and ultimately we'll lave a confrol
MMM&WMMEMMWMMMMEJ{“M&
mﬂww,mnﬂwtmmhaqdmbm_m -
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To: Doug Wells
From: Mark McAleas

In fourth quarter 193% Bill Alzos started work on Rapton
automotive flulde test program. On February 20, 1990 the
firat Engineering request form was M. In nid april
I touk ovar rasponslbility for tha’ . Wednesday May,
16 we started the program at the Enginesring Test Canter.
Chamical exposure went from mid Nay to Bld Ssptember.
Teeting of samgles started June, 1990 and went to mid
Octobar. T startad working on sprebd sheet for the data in
Saptanbar and Finiahdd around mld Novenber. All of thae data
that collected by me is in spresd aheet now. The data that
waa gottan by Carl Killian is now being put onto my spread
sheat. ¢Carl iz responsibls for nll the Fyralux samples that
wars teated. The estimated cost to the Eapton group is :
17,500. . . _

The avtomotive fluid test program was a succsss. Eapbton
did wall in most fluids teasted. Hi:. _

Mathanol! based flulds EKapton could
tested. Methencl fluids ware not bad at rcom temperatures;

but I beslieve more testing should be done.

" whis is a 1igt of finids that have alraedy been
requested by Du Ponters or customers. There ars probable
many wore but thess are the ones thet hava bsen brought to

uny attention. '

Methanol fuaelse { continue testing )

Diesal fueai

Gasoline

Hydraullc fluid :

Karosene -
OEM EBrake fluid ( silicon additive, Astroseal

L N

Mo
oa140




The auvtemotive test has ¢
conclusion. Thia 1s to % tw
baan gatharad to data. whan this test program wes
concaived 1t was much smaller, by the time testing hagan

it had grown ta this peint. Tha teat program include thesze
items.7 polyimide films, 11 auntomotive flulds, 19 laminates,
6 sxposura times, 4 tasts and multiple test polnts on avary

Bawpla. Here are gome of the jtemes in the program.

‘The filme used in thls program were.
1) 360HNM :
2} 300EP
3) 300HMK
4) 3 MIL UBE-S
5) 100EP LP-011) (5457-0615)
6} 100HMK LF-0l11ll {(3457-0677)
7} 1 MIL UBE-3

This is the list of flulds used in our testing and there
gpeclifications.
1] M-85 * B5% Methanol/7.5% Tolulana/7.5%Iso—cctane
gt roocm tempecraiura.
2) ¥-15 * 15% Mathanol /42.5% Tnlulunaﬂ.z 52 Isoc-octane
at room temparaiunre.,
3) ATF * Daxron ATF Off shalf at 300 degrae P.
4) GM SOUR GAS & Indolena HO3{amcoe)/ -0028% T=BUTYL
Hydroperoxide {9’0%} at room temparztura.
5) BRANE FLUID * "Barkabile 243 Dot~-3 at room temp. -
8) ANTIFREEIE * "Peak™ Full concantration at room tewmp.
7) DETRRGENT * "JOY" Dish liquid 50% concentration in
wvatar st room tesparature.
8) BALT SOLUTION + Satursted 1511.7 grame NaCL / 13602.3
grams tap watary et room temperature.
9) BATTERY ACID % H2S804 off shelf - spec.grav. =ol1.265
" nt room temsperatura.
10) Imm*&llmmﬂmntmtmp
11} 1,1,1 TRICHLOROETHANE * Pull conoantration at rocm
aturt.
12) CAUSTIC CLEANER (EEH.D] * Tap water/0.05% Trisodlum
Fhosphate at roonm tamperature.

EI!h- tines that ware used for chemical a¥posure are.
* b ( control )
- % 48 hours
* 100 hours
* 250 hours
% 500 hours
* 750 bours
* 1000 hours




The laminates used irn this program, provided by Carl
Killian. Thema were used for pael strength of .20 & .125
inch conductors.

LF-911]1 9738-715]1 HMEK

RA-7 (AE) BAY-13-THN-39070952

RA-7 SOMERS LOT# 23310 ROLL# 10B902
HME IO7T§ 5787-7191

ED=-2 (PINK)} JG2B HI pUCT# 9096793
LF-9111 97838-7191 EF

SHELDAHT.

EP

SCMERS BYPERIMENTAL (SX)

RA-8 {D) BEC-123-T LOT-3 A3
'STANDARD GOULD 5G

LA-8510 RA-7 FOIL 85740

LR-8510 RA-B6 FOIL 85840

RA—-0 (AR} HH!’—!.:—TH—SD'?DBEl
LR-9111 ¥D FOIL

LR—9111 BRA-8 FOIL

STANDARD SOMERS

NLEAFLEX

THERMOUNT

Teste that can be run and tests that have_ already baen
completed.

* TENEILE

* ETOMNCATION

& MODUOLES . .
+ PERET, STRENGTH ( .20 INCH')
+ PEEL STRENGTH ( -125 THCH }
% INTTIATING TEAR
W
L]
L]

X FEEREFEEEEERE NS

SWELL
FLEX ENDURANCE
MOTOTURE & INSULATION mrm

In conolusion I have attached all data gatherad by myself to
date. The sauplas that ara at the axperimantal station
should be added to this raport. The voluma of data is mo
grutthnt:thinkqhnrtamdgraphsnhnuldhdonuunmna
nesd basas.

cc: Ralph Hutton
Dave Rlefschider
Charlis Sterr
Carl Klllimn




KAPTON IN BRAKE FLUID
KAPTON FILM TESILE STRENGHT

.Thousands {psi}
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)
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- Q
CONTROL 48HRS 100HRS 260HRS GCOHR8 760HRS 1000HR
HOURS IN S8OLUTION AT RQOM TEMP,

—— 300HMK —— 300EP —¥- S00HN -5 LF-618
3¢ |LF-877 —9— UBE-5-1 2 UBE-5-3
KAPTON FILM AUTO FLUIDS TEST PROGRAM

DDMNHATIA No. é
w3




KAPTON IN BRAKE FLUID
KAPTON FILM TESILE STRENGHT

Thousands
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GCONTROL 48HRS 1ﬂﬁl-lF_t$ 250HRE SO0UHRS T60HRS1DOOHRS
HOURS IN SOLUTION AT ROOM TEMP.
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- AT FLOIDS JOTOPLOINS ST
13 fii] iV %] AX Y 1]
1 .
2] 50CHES | EXPOS, | TAITIAL | KEASCR | 3OOGHES | IXPOS, | SWELL
3| LENGTH | WIDYE | LENGTY | WrMH | LEmeWH |- WO AEARR
| g0 0.502 8.053 0.502 3,084 0.50% | 300K
5§ 5.0 0.5 -1 B.029 0,509 §.83 1.5 J00BB~Y -
6] A0S 0.5 8004 0. 4% B.055 0.503 | 30038806
7] 8.13 0.499 3.01¢ 0.8 8,042 0.5 1416
(8] 8,00 0.3 1.017 0.5 5038 0.4 | LET?
3] $.039 0,501 8.04 0.3 | 8.6 8.305 | TBR-8-2
10} 4,033 0.508 &.036 0.4% 3.026 0.501 | WE=33
11 00719
12 030
13 1.
] 033 0,501 3.015 .501 3.017 050 1 300N
i X 0500 4092 0.478 8.036 | L.ATE | JooER-Y
IR 0.4% $.020 0,502 B.017 EWE:
17{ .00 D, 498 1.8 0.43% 5,027 0.4 | LIOGLE
1| 35.008 0.49% 8.013 0.47 1.017 0.476 | LIO&T7
19| &0 0.5 8.013 0.197 $.000 0.5 EE-4-2
N[ 4.008 050 3.02% £.501 A.027 b4 | meS-)
oAl 505 0457 1035 0,472 .08 tAT! | 20000919
] 1000
n T i)
26| 2.00 0,5 B.023 0.49% 3.1 0.5 SOCENE
Sl §.02 0.4% 5028 0.501 3.03 0,501 | 00T |
{26] s.m9 0.5 3.026 0,502 3.m3 0.5 | S0CHENS
7l 8026 0.5 3.087 0.502 8.038 0.5 LAOALE
Al L 0.49% | -2.015 .49 [ X 0.408 | LeoaTT
3] 8.018 0.5 3.025 0.499 3,027 Q.5 -3-2
ﬂ !lﬂ? ﬂ'.ﬂﬂ I.ﬂl.!' 0.49!' i.ﬂlﬁ H-! lII+!
3 1- 20719
32 . 1008
n - Qs
%] .02 5.50 $.098 0.501 3,039 0.501 | YIR~T
%] o D, 3.035 0.503 3.029 0.4% | 0006
37 L.037 049 §.042 0.508 3. 0.4% | L¥oels
nj .0z 0.488 | .00 ¢.49 3.014 0.5 LYOETY
¥ LN 8.5 3.023 0.502 8.m2 0.9 BhE~2
0| 5,025 0.502 3.077 0.502 | &.019 0502 | RS-t
Cja] s.08 0445 | 8.0 0.662 $.036 0.654 | 2000019
2 - 10080
3 : 5
4] B.019 4.500 [71i] AL PATT, AL 0K
& 3.048 0,503 B | nn RBIL Al | 3E-X
6] 7.99% 0.451 FALL 7N RIL FATL | J000H806
HIEEXT 0.49% 711 A FLIL RIL FAIL 0516
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10TC FLUIDS APTOFLIADS  TESY
i FTi] & 7] i ¥ | X
43 8004 0.435 FALL FAIL WL FAIL | [POET?
da] - b.069 0,501 FAlL FALL 7017 MATL | OeE-g-2
80| 4.066 0,503 I RAIL RATL B | e
5] 8.2 | 6.5 BAIL, FAIL, FATL nE | 20
[7] 1080
. LIY
54 2.02 0.502 | 3.085 | 0.5 .08, { 0.52 | 300EER
I 0,501 .00 0501 | s 0.501 | W0l
56{ 800 | o850 .02 0.5 1.2 0,499 | I
51| 8.007 0.5 5,015 Q.49 8,019 0498 | LE¥16
Bl &0 0.499 |- 4.009 0.501 3,011 0458 | LN6T]
I 0.5 1.0 052 | 8.015 0,500 | MRE-E~2
sy 03 § a.5m 4,03 0.%02 | 5.6% 0500 | mR-d3
£l ' 20013
1001C |
1] _ X¥
] 5.0 | 0.50 8.0 0.5 .08 0,502 | SCIK
& i | 0.5 .22 0.8 | .02 0501 | SooE-1
8] s.o 0.5 | B0 0,499 .07 | 0.499 | 300HROS
§7] .05 0.499 | .35 0,501 8,045 0.5 [Fyo3]
(e8] 8008 0.5 .04 | 0.508 8.04 0.5 LI0ST7
9 0.0 0.5 3038 | 0.4 | B.03% 0,43 | tal-3-2
m| .08 0.501 5oL | 8.5 5085 0.5 | A3
n 20rNLY
7] 100kC
nl R . - MFT-TR
T4] 0.0 0.5 L05 | 0.9 .01 0.501 | 300B% °
Bl 5027 0.5 .08 | om0l | 502 0.3 | JoR-l
N EI T 0.4% $.016 0,498 4,006 0.49% | 300506
T7| 1.05% 0,499 8,012 D458 | 306 | 0,499 | IXOALS
™) .08 | 0409 | 054 | Dam | 08 0,499 { LMET
™ s.tu2 | oatd | 037 | o.% [ s.om 4,5 | BE3-1 -
~|%0] s.013 0.5 3.08 8500 | .08 0.5 | BE-8-)
n " | 0TS
fr] 10028
) : a1
[4] e 0.5 8.0% 0.501 B.027 0.501 | MWEK
ﬁ Itm i II'.H I.m I'.l.5 - 'I-m ﬂ.m M'-I
Ml 002 | 0. 1,00 0.5 504 | 0.500 | 300EWGE
AR Lnm .5 | A026. ] o5 | d.o007 0.502 | LIDELS
8 Lo 0.5 | 3.0 0.5 4.0L% 0.5 LI6T?
| B022 | 0.5 .05 | 0.5 2 |08 | mE-22
9| .04 | 0.500 7,99 0.501 3.008 0,500 | BEg=A
4. 200FT51Y
] 10010
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o] 8019 | 0.50L 3.4 8.50k 5. 045 0,500 | 009K
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F{ i) N 7] i i¥ 1]
o e.018 | 0.499 | 5.028 | 0499 8.027 0.499 | 0E-I
95 A0 | .49 102 0.4% £.035 0.5. | J00BNBOS
97| 1.M5 0.5 .01 | o5 | s.093 | 0.502 | LPOGLS
o] a.038 | o8 | s | o300 | s.082 0.5 | LMST?
93| 8.027 | A5 | 2.0% | o4ss | S22 0.5 | OR-3-3

8.029 0.5 503 0.5 2.026 0.5 | WBE-8-3
101 ' V0TS
10 150IT
103 : : 11,1
104 8.0 0.5 3,005 0.5 g6 | 0501 | 306K
109 s | 0.¢9 | t.07 ] 007 | o.50 ] 3008P-X
108 5.0 0.5 L0 0.5 L% 0.5 [ 300MM05
107 5006 0.5 0 | 0.4 L.016 0.5 | IF0ide
108 3.044 ) Lo | 0.4%m 538 | 0.8 | 1M
108 1.0 0.5 .90 [ o650 | 7.949 { 0.5 | DBE-2
e 8026 0.5 .02 0.5 5.020 | 0.5 | DAE-E-)
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1070 FLOIS ITOFLOTES TEST

M | i 30 o W ] ® ] a
1
2] WEL | DOTOL | MEASMR | 48\ERS | KiBes. | LA, | MEASTR
3] BeeE | RERGYR | EIDDM | [Rod [ WIOTE | LENGE | WIDMY
4] 3o | os.017 | obm | s.009 | 0.4 | 8015 | 05K
Bl om-X ! 8022 [ cdal | 8.0 [ 0.4 [ 3.1 | 0.5m
Glwoms | 05 | o098 | 5.0 | o488 | naty | o.m
7| Lrosts | s.ma | o5 | s.019 8.5 §.01 At
g] Cros7r | B.015s | o082 | B0I5 ;] 0409 | 4.423 | 050
9] MWE-3-2 [ &0z | 0501 1.0 0.5 8.1l | 0504
0] WR-3-3 | &5 ; o500 | eoir | 0.4 | s.ms | 0.508
11| 200F919
1l 10008
B[ 27
14 o0 | s.019 | o049 | 3.0 | 0.489 | .06 | 0.4
18] o0e-Y | 8036 | o500 | s.a; | 0499 | 3.047 [ 0.504
16| 0006 | 8.038 | 0.497 | 8.037 | o0.490 | $.088 | 0.i%
17| LI6LS . | 0.4 $.04 0.5 $.019 | 0.498
18| osr7 | 8.5 | o4 | B | o0z | 4.0 0.5
19| w2 | 8.047 0.5 .00 | 0.5 8,018 | 0.503
D W53 | 8.006 | 0.4 | 027 0.5 $.005 | 0.i%
2 2008019 | 310 8.5 1027 | o5 | om0
1003¢ -
) .
2] 000x | 2.0 0.5 3.047 0.5 8.0%7 2.5
2] we-r | .03 0.5 .05 | 0.5 5005 0.8
2(o0mmos | 8035 [ 0.0 | s.0a 0.5 800 [ 050
7| LIS | 3.0% 0.5 .04 0.5 8022 [ 0.50L
28] LFD&77 | 800 .51 | .07 0.5 3,015 0.5
2] 3.2 | s.06 | 0.5 $.004 0,5 501 | 0.5
I SR 0.5 1.04 0.5 5.0 | 0.4
31| 2000814
12| 10020
| sox-@s :
M| e | .07 0.5 L0 | 049 8016 | 0.5
| c0e-X .01 0.5 .03 .50 5.023 0.5
3% | S00ENEDS | 8.034 0.5 1.0 0.458 1.0 0.501
37| tRodde | 4.027 | eo.501 [T 0498 | &.03% | 0.502
2] oeT7 | 709 | DB | SO ; 066 | 4.0 | 0.5R
P WE-3-2 | 4.0 | 050 | 8.038 | 0.4% 1.8 051
] w53 | 108 | 0.5 | 0B 0.5 0.031 | 0.500
O] 2000010 | $.028 | 0.8 | 6082 | o508 | 8046 | 0.4%
£2] 100 - '
8| k5
Uf 00D | .00 0.5 1.0 0.501 2.0 0.5
5] woe-r | 3017 | o501 | k05 | 0503 | 408 [ o5
46 3008806 | .02 0502 | A.b1 [ 0438 | A.013 | 0.8
47| wrodts | 2.02 | o501 | s.o0a | 0,498 | 8.026 0.5
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AP0 FLIIS ATOFLOS TESY
¥ J 1] in AR iy i 15
| e | 8.009 0.499 7.955 {38 8,027 0.49%
9| TE-3-2 | 801 .5 3.033 0.5 4.058 0.501
50| OBE-8-3 | 1.007 0.5 $.043 0,502 3.028 0.501
51| 200FH919 | A.007 0.5 02 | 0% £.02% 4.517
52| 1c0%c :
B3 &S . -
5| S00EK [ 1.01% 0.5 | &0 0.501 3.018 0.504
55| 300EP-I | 0045 0.5 1.032 .5 5.0 0,504
| 58] 00meR0E | 2,029 0.499 3.02 0.5 3.023 0.5
57| LFOALG 3016 | 6.5 §.009 0.5 §.005 D.3
59 IFO6TT | 8.0 e | s.o0m 0.5 8.004 0.502
55| DMR=3-2 | 4.033 .41 1.0% 0.43 $.017 0.501
W] TBE-E-3 §.033 0.5 1031 0.501 5017 0.4
6l | 00Tt
52] looIc
6{ X1
A IE I 4,501 3.0 { 0.5 802 0.502
] WEr-I | .07 D.466 .07 0.4 BO1E -] 0.499
86| NcOR0s | .09 0,502 8.0 0.502 §.00 0,502
67| 1rosis | 8029 | o508 $.09 0.4%% 1.008 0. 304
INeT? | .02 4501 5.043 a.497 | s 0.5
5| TEE-5-2 .03 0.5 i1 1499 1.0 B3
M| TEE-5-3 3.048 0.5 4054 0.5 .03 0.502
71| 200P819 o
7] 1003
73] M-
7| mE | a0 0.5 305 0.38 8.04 8.5
751 so0XE-I | 8.037 0.49% $.04 0.499 5.0 0.502
76| 300B005 | L0 0.5 8.0 05 | 5.0% | 0.4
77| LR6Ls §.0M 0.5 3.1 0. 502 1047 .50
| LI06TT | 4.036 0.4 | 108 050 1.036 0. 49
7| EE-3=2 | 8.083 0.502 L0 | oEe 5.031 0. {15
S0} URE-3-1 | £.007 .45 $.011 0.504 1.015 0.5
Bl | 20)F¥sIS i
33{ 1o0%>
1] aF-10. - o .
54| o0EE | 4.0 0.5 3,037 | 501 5.0Mm 6. ;1
K| OM0E-T | 8.014 0.454 1.016 0.5 - 02 0.1
36| 1008406 | 3.033 0.459 1.05 0.5 5.008 0.81
87| LFOA1S | .08 0.5 3.026 0.5 §.45 0.5
sl LeEYr | s .49 1.046 0.49 1.00 1,5
13| MRB-A-2 [ M v 8.501 .8 0.501. L.0B 0.5
90| TRR-5=3 | 3.0d3 g5 | 8082 0,501 .03 0.504
51 | 200PH919 - '
B2l 1M
31 IEL
9% | 300ER i §.019 .51 5018 0.% 501 0.504




3.017 0.49% 8.013 0.5 3.016 0.4

.08 0,441 $.027 .44 8.0 0.5

8. 032 0.5 $.033 0.5 §.014 0.503 -

8.027 0.5 $.033- 0.5 .02 ] 0.1

fEE0E

3.014 0.502 3.01% 0.5 1.026. | 0.503

S0 | 05 | boa | 0.5 | 5. 0.5 o,

B

H

3.01% 0,499 1.02% ) $.0l6 0.5

$.00 0.5 §.01 0.501 3.0 0.45%

018 | 049 3024 3.4%8 a.m 0.499

8.05 0.5 £.00 0.5 8.008 0.5

8.036 8.501 501 |. 0,50 $.052 5.4

4.0l 0.499 5.0 0.502 8.0 0.5 .

BEHEEEAEEREEREDEGD

bl ki

3,08 .51 2.0 0.5 $.016 0.5

DD/NHTSA No. £

T 3 6150
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[ i1 A K i i i

1 !

2 |

1| ERAKE | S00HRR | SYD.IV | TSOERS | ST | 1000ERS | SN
i o0mm | 252.7 1.7 24234 7.2 | 23453 | 914
5| 3008P-X | 26L.5 17 6.2 | 1627 | 2153 | 1.6
6 } SOCEER0S | 2090.2 2.3 2084 2.9 mus |- 7
1| a8

4| 06T

8| mE-S-2 § 0.0 | 2 | 203 | .2 | 29 | T
10| mE-s-3 | »5id | md | 2 64.5 2766 1.6
11} 207019 '

12|  100%C

1Bl

Ul ooy | .0 | w24 | om0 | s | M | ;A
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15| M0HB056 | X368.2 119.1 2206.3 a.d 28,2 116
17| 120614 ]
1] ros77 -

19| WEE-3-2 | 300 6.2 | 2407 | 202 | 2.1 | s
20| mBE-8-3 | 2342 & w5 | any | us | 9.2
21 | 200r1 '
(2] 100%

Al aem
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2| wommmos | ns6.7 | 1m.d 27 38,6 2099 n
Fd T :

[ thoer?

29| wmE-z-2 | 28012 94 B4 340 00,7 | 4969
0] oRe-g-3 | 2976 | 0.6 | ek | Ty | 676 | M
31 | apormo1s

12} 100%¢

31| sng-eas - .
M| oamE | 2373 | M. | 2T | 142 | S8LY | - .7
5] 321 | 2340 | &1 | DR ] 7L 4.1 31
6] WOmm0s | 2515 | 99.2 | ;&2 ] 155 | N4 | 18
7| 1R6ls

38| LRO6T7

9] mE-3-2 | W4k LT a0s | 237 | B4 i
iof CER-5-3 | 782 | 451 | 2353 | 616 | 26 | 358
41} X0Fm19

2] 1oom

g &

Ml 0ER | 1335 19
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AT FLOTTS ATTOFLTS  TERY

iR AL &1 iK 1L A FL. |
] LR6TT
4] URE-3-3 | 18373 A
50| ME-8=3 | 1838.7 49
51| 0010
53] 100%C
53| GiLF i
5] Wmw | 7.4 | B4 | o5 | 5 | aurg | .S
551 lo0Er-I T2 0.9 | THO.1 195.1 F {181 150.2
56 | 300BM06 | 207.6 167 L1865 155" 9.4 ald. 4
71 LFOGG .
5 INGTT :
| W52 | Bna .1 220.3 L) 27.6 5
o8| DNE-5-3 | 3a9%6.2 14.7 a715.1 31.3 2102 168.7
il | X0Ns1e
10010
g .
6] J00ME | 2544.9 i x4 .4 258553 | -106.4
5] JEr-] | 0.1 2.1 rip=N 168.1 H1b.€ 1304
66 | JO0ENR0S | 45,5 £3i.5 2113.3 219.6 I%6 !
5§71 LIGLE
] LT
03] B2 | B34 124 20988 #80.7 arld.5 5.5
0| -3 | 3 106.5 2450.4 .} 20344 Fr |
71} 2¥eE
72l lops
| AT
74| YOHEE 18i5.1 1007.8 .5l 104 3.5 e
J3F SOOER-I | 2463.9 8.2 25564 155.2 15774 168
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78] LXOST .
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8| aFl , )
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35| INORKRDS | I1%42.9 32.3 0.5 6.5 180.6 158
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83 LrOSTT '
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Ei i Ak AR A D [T AP G
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] IN-TRIR | IRS;/TCX
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¥ g 1 AP & | I AR P

LRE7? r
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200PEELY

100%¢
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Lroals -

LIRST? -

WE-5-2 | IM%.7 3 %221 | 1.5 | ML2 | W79 | WTLB | 119.4
B3 | 286.2 102 0.7 | W3 | B3 | 242 HE 16,5

10028

.

WEE | 2M.] 78 26344 | 4Ll 2690 1482 [ 2600.7 3.2
M-
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10015
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J00ENM06 | 1B2L.6 L 2050.7 53.7 s, 2 26.1 S 15.9

Ubk-8=2 | 1.7 32 e b B 0.4 aisl.4 769.5 242.7 [ 1862
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AUT0 FLUTE LIYOFLOIDS TEGY
Y 1 ! i I i i Y] 2%
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AUTOMOTIVE FLUID TESTING
KAPTON® FILM AND LAMINATE TEST

ATF + DEXRON ATF OFF SHELF 300 DEGRERF

GM SOUR.GAS » INDOLENE H 03(AMOCO).0028% T-BUTYL
HYDROPEROXIDE (50% PFURR) » ROOM TEMP.

BRAREFLUID » BERKEBILE 2+2* DOT-3 » ROOMEEMP.
ANTIFREEZE + *PEAK® FULL CONCENTRATION » ROOM TEMP.
DETERGENT + *JOY* DISH DETERGENT LIQUID 50% CONCENTRATION
INWATER ¢ ROOM TEMP.

SALT SOLUTION « SATURATED 15117 GRAMS NaCL/ 13602.3 GRAMS
TAP WATER. « ROOM TEMP.

BATTERY ACID * OFF SHELF H2804 - SP GRAV. = 1.265 « ROOM TEMP.
ISOPROPYL ALCOHOL « FULY, CONCENTRATION » ROOM TEMP.

1,11 TRICHLOROETHANE » FULL CONCENTRATION » ROOM TEMP,
CAUSTIC CLEANER (PH™> 10) + TAP WATER/ TRISODIUM PHOSPHATE
0.05% « ROOM TEMP.

FRODUCT AND TEST INFORMATION
FILMS IN TEST
1)  300HN
)  I00HP
3} 300EMK

4)  100EP LF-0111 {5457-0616)
5}  100HMK LF-0111 (S457-0577)

LAMINATES IN TEST SEE CARL KILLIAN

TESTS TO BE COMPLETED
1) TENSLE
2)  ELONGATION
3  MODULUS
4) SWHIL
5}  INITATION TRAR

GENERAL INFORMATION

ALL CONTROL SAMPLES EXCEPT SWELL ARE THE AVERAGE OF FIVE
DATAPOINTS

ALL TEST POINTS EXCEPT SWELL ARE THE AVERAGE OF THREE TEST
POINTS

SWELL DATA IS ONLY ONE TEST POINT, TWO POINTS WHERE
RECORDED BUT DATA WAS S0 REFRODUCAELE ONLY ONE WAS USED

TESTINGRUN ATET.C.
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