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. March 24, 1999

I TEXAS
INSTRUMENTS

FACSIMILE TRANSMITTAL

TO: Name: Bryan Dagus
Texas Instruments

Location:  Windham Peach Tree Conf, Ctr,

Phone Nomber: (770) 487-2000
FAX Number; (770) 487-4428

FROM: Sean P, Mulligan
Meckaaical Design
Precislon Conirals

TEXAS INSTRUMENTS MS 12-29

Phome Numbar:  (508) 235-1518
FAX Number: (508) 236-3386

Total mumber of pages (Incinding beader page): 7
COMMENTS: Bryan, [ faxed thia info to Andy: Regarding the Weiball Analyss: -

I did a Weibull analysis on (4) scparate sets of 2-1 data. (Note there were no fallures on DOE teat)
Testset 1=  Life Cycle Test Data (including 728K pt.) + DOE test

Testset2:  Lifa Cycle Test Data (excluding 728K pt) + DOE test

Teatserd:  Life Cycle Test Data (including 728K pt.)

Testzot4:  Life Cycle Test Data (excluding 726K pt.)

'Depending on the Ford spec, the best plots are

Page 5: Testget1;  95% Confldence = 99,994 Reliability with a lower confidence limit at 95%
Page &: Testset2; 99% Confidence = 10044 Relinbility with s lower confldence limit ot 99.99%
Page 7 Testsetd;  95°% Confidence = 100% Rellability with a lower confidence Himit at 99.9%
Sean |
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TO: Name: Andy MeGairk
o's Rob Bharpe

Locatlem:  Detvoit

Fhome Nunnber: (349) 3055729
FAX Number:  (349) 3058734
FROM: Sean P, Mulliigan

Meshankoal Dexign
Procislon Cemirols

TEXAS INSTRUMENTS MS 12-29

Phens Namber:  (508)236-25M9
FAX Number:  (589)236-3586

Tetsl wwmber of pages (incinding heder pagek 7

COMMENTS: Andy, Regarding the Welbull Anatysis:

T did n Weibull snslysis on (4) ssparate.sets of 2-1 deta. (Now: there were no fiilures on DOE teet)
Testastl:  Life-Cvele Test Data (incinding 728K pr) + DOE test

Testoet2:  Lifa Cycle Text Duin (mxchuding 728K pt.) + DOE 3t

Tostset):  Life Cycle Test Deia (inclnding 725K pt)
Toste4:  Lifu Cycls Test Data (exohuding 728K pt.)

“Depending on. the Ford spec, the best plots are

Page 5: Tostset1; 95% Confidence = 39.9% Rolighility with & lower confidance limit at $5%

Pugs 6; Testaet2; 9% Confidence = 180% Ralishility with n lowsr confidence limit xt 99.99
- PageT: Testset4; 93% Confidence = 1008 Raliability with a lower confidence fimit st £9.9%
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| User Input:

Migsion End Tima: = 500000

. Conhdenos Bounds Usad: 3-Bided

mm'ﬂm

- Onthe

Lowersd 8377 - Bater17.0484

. Lowers{{ 74558+0 Etsn1l501E+5 UWMIE*G

Walbulle+ Output .

Lower CL. = 0.3709
Rallabiity: = 1.0000
Lpper CL: = 1.0000

 Confidence: = 28 @ 0.69%

Rallatolt OOP End of Culck Rasuls
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0030 Batem17.0404 Uppare32.2789
Lowe™12.21016+8 Ga=12.0801E+5 . Uppars13,7240E+3
Wialbull++ Oulpat :

RefiaBaft OCP End of Qulck Resusts
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Dula: 22450
Uger: Usar's Nama
Company. Texil INruments

Uiser Input-

Migsion End Tima: = 500000
Coniidence Bounds Used: 2-Skied

gornrﬁ:nnll;nlt-ﬂ.m _

n tha paramaters:

. Lowers0.9781 Batam17.0484 LU 1278 .
Loware 12 303TE+S El=12.8301E+5 Uppers{1.087T2E+0
Welbull++ Output ;

Lower CL:- = D.907
lhlhth-im

Upper CL: = 1.0000
Conmfidence: = 15 £ 0.90
RallaBoh QCP End of Quick Resulls
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1.00

Unrefiatiity, F(9

0.50
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1.00E+8
CYCLES

Br] 205, el MIE46, pell.86
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st of Data 1

5.00E+8

1.00E46

B=5.95, =1 S3E+6, p=0.91

i
&

Fafialicll Welkels+ 50 Pags {1 )



Dyt W24
Uner: Usa's Name
Camparyy: Texes Instruments

Usar input

Mission @nd Yime: = 500000
Confidence Bounds Uwed: 2-Sidad

gﬂlnﬂl Lavel: = 0.000
v parAMSNIE:
Lewere(.3116 Bolw=S 0474 Upper=113.5681

LowarsS0.5803E+d Ete=15.2840E+5 Uppam29.2214E+8
Wialtbulk-+ Ouiput :

Lewer GL: = 0.0000

s = 00007
Uppay CL: = 1.0000
Cinfidence: = 23 @ 0.068

ReflaSoft QCP End of Quick Results
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Dumiy; 372499
Uwer; Ligar's Nama )

Ut |npu|: :

kiesion End Time: = 306000 .
Confidence Baumds Usad: 2.Bided
Confidenoa Laver: » 0,60

On tha ! )

Lm0 5000 BeamB Sd74  LppersS) 8887

-Lowar TR 0839E+ Et=15.20405+8 Upper=31.08308+8

Wil Outpurt: -

Lownr CL: « 8.2960E40

Rellabikty: = 00067
CL: = 11,0000

Conicanos: = 23 & 0.09

‘Rels86ht QCP End of Cuiick Results
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Datn: 22454 ,
Lsar: Lisar's Nama
Company: Taxes Insiruments

Uwar Inpyt:

Mizsion End Time: = 0000
Canfidence Baunds Used: 2-9ided

Confidence Leval: = 0.98

On the paramadien;

Lowsr=1.0242 BataelS4T4 Upparedd 4875
LowersATATE3ER Elam18.2040C+¢ Upper=20.TS54E+3
Waelbull-+ Cnput :

I'.‘MG;IEM‘F
4 ' i“'l

umgt- = 1.0000
Confidence: = 28 (3 0.04

RelaBalt QCP End of Quick Rysuits
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Duie: ¥24/0% :
Uper; Usar's Nema
Company: Tixan Instrumants

Liwar Input

Mission End Tima: = 820000
Confidance Bounds Usad: !-W-l:l

Confidunce Levet = 0.00
On the

parametan:
Lowars Betawd 0474 Uppar=
Lows ' Etrs15.2840E+8 u;lpu-
Weibull++ Quiput :

.I.nnrt:l..-ﬂm
Rl :m 090487
Uppar CL = 1.0000 _
Confidence » 28 i 40.50

Mefa8of QCP End of Qui Aesults
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Dube: 32479
Usar: Usar's Nama
Company: Taxas Inatrumants

Usar Input

Mission End Tima: = 800500
Confidence Bounds Ueed: 2-Sicled

Confidence Laval = 0.99

On the DRSS

Lowyn? 3870 Bata=17.0404 Uppem3§.4433
Lowar=11.8881E+8 EBa=12.0001E+8 Uppar=13.07T8E+S
Wi+ Oulput ;

Lower CL: = 3.9711
ppar CL: # 1.0000

Uppar CL: = 1.0000

Confidence: = 28 0N
ReiiaScft QCP End of Quick Resulls
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_Com;ributingFaqtofs

1. Connector Seal
2. Kapton Life

3. Continuous Power -
‘4. Switch Orientation
- 5. Current Capability

6. Grounded Hex-Port
- 7. Plastic Parameters
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