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How good is good enough?

But

in our everyday lives (about 4.65)?

99.9% isalready VERY GOOD

what could happen at a quality level of 99.9% (i.e., 1000 ppm),

I
* 4000 wrong medical prescriptions each yea

e More than 3000 newborns accidentally falling |
from the hands of nurses or doctors each year 4

* Two long or short landings at American airports each d2=_

)

.9

e 400 letters per hour which never arrive at their destination



How can we gef these results

« 13 wrong drug prescriptions per year

« 10 newborn babies dropped by
doctors/nurses per year

« Two short or long landings per year in all
the airports in the U.S.

 One lost article of mail per hour



The answer is:

Six Sigma



What is Six Sigma

o AVision and Philosophical commitment
to our consumers to offer the highest quality,
lowest cost products

o A Metric that demonstrates quality levels at
99.9997% performance for products and
processs

0 ABenchmark of our product and process
capability for comparison to ‘best in class’

0 A practical application of statistical TOOIs

and Methods to help us measure, analyze,
improve, and control our process



Costs

Six Sigma as a Philosophy

o is a measure of how much

Internal & . o . .
Prevention & variation exists in a process
External .
. Appraisal
Failure
Costs
Costs

Old Belief
High Quality = High Cost

Old Belief
4c

»

Quality

New Belief ‘
High Quality = Low Cost

Internal & Prevention &
External Appraisal
Failure Costs Costs

Costs

New Belief

Quality

Better Processes Reduce Cost



3 Sigma Vs. 6 Sigma

The 3 sigma Company

The 6 sigma Company

* Spends 15~25% of sales dollars
on cost of failure

* Relies on inspection to find
defects

 Does not have a disciplined
approach to gather and analyze
data

« Benchmarks themselves
against their competition

» Believes 99% is good enough

* Define CTQs internally

» Spends 5% of sales dollars on
cost of failure

* Relies on capable process that
don’t produce defects

 Use Measure, Analyze, Improve,
Control and Measure, Analyze,
Design

e Benchmarks themselves
against the best in the world

* Believes 99% is unacceptable

» Defines CTQs externally




Focus: The End User

e Customer: Internal or External
e Consumer: The End User

the “Voice of the Consumer” (Consumer Cue)
must be translated into

the “Voice of the Engineer” (Technical Requirement)




Six Sigma as a Metric

> (x=x)?
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Sigma = o = Deviation n-1
( Square root of variance )

Axis graduated in Sigma

t t t

between +/ - 1o L68.27 % result: 317300 ppm outside
M - (deviation)

between +/-2c L 95.45 % ;I 45500 ppm

between +/- 3o . 99.73% | 2700.ppm

between +/ - 4o B 99.9937 % | 63 ppm

between +/ - 5 B 99.999943 % | 0.57_ppm

between +/-6c | 99.9999998 % | 0.002 ppm

A
Y



3-sigma Procels W Spec Limits
(centered)
Cp=1.0
Cpk=1.0
2,700 ppm




Data1

		1000

		22

								Charts 1-5, 1a																																Chart 2b				Chart 2c				Chart 2d

		16				5.5						(making the customer chage specs)

		50				3.1112698372						2-sigma		3-sigma		4-sigma		5-sigma		6-sigma				Chart 2a				Chart 3a				Chart 4a				Chart 5a

								Std = 1				Chart 1		Chart 2		Chart 3		Chart 4		Chart 5				3 sig				4 sig				5sig				6sig				Std = 1				Std = 1				Std = 1

						100		100		Sigmas		Spec Limits		Spec Limits		Spec Limits		Spec Limits		Spec Limits				66.6666666667				50				40				33.3333333333		100		100		100		100		100		100

		0		-5		4.59337105561293E-24		8.01578961459381E-24		-10																														0				0				0

		10		5		1.26091606702067E-23		2.16628272709297E-23		-9.9																														0				0				0

		20		15		3.42719879411365E-23		5.79621473082571E-23		-9.8

		30		25		9.22341352493936E-23		1.53544513097838E-22		-9.7

		40		35		2.45778648347232E-22		4.02702796960489E-22		-9.6

		50		45		6.48481445307721E-22		1.0456720571804E-21		-9.5

		60		55		1.69415350248812E-21		2.68823279657834E-21		-9.4

		70		65		4.38238629906646E-21		6.84224729226144E-21		-9.3

		80		75		1.12246335913279E-20		1.72421404932742E-20		-9.2

		90		85		2.84667740846021E-20		4.30173960280948E-20		-9.1

		100		95		7.14841701126969E-20		1.06257008301857E-19		-9

		110		105		1.77741178414554E-19		2.59855301516348E-19		-8.9

		120		115		4.37596479930902E-19		6.29167257616584E-19		-8.8

		130		125		1.06676373754749E-18		1.5082078004644E-18		-8.7

		140		135		2.57497153801189E-18		3.57945405283851E-18		-8.6

		150		145		6.1544255908504E-18		8.41071553505901E-18		-8.5

		160		155		1.45651411259094E-17		1.9566342138672E-17		-8.4

		170		165		3.41314832645815E-17		4.50657798818433E-17		-8.3

		180		175		7.91972631464248E-17		1.02764873206236E-16		-8.2

		190		185		1.81962136352661E-16		2.32008045274651E-16		-8.1

		200		195		4.13970181627312E-16		5.18587395540809E-16		-8

		210		205		9.32557577168121E-16		0		-7.9

		220		215		0		0		-7.8

		230		225		0		0		-7.7

		240		235		0		0		-7.6

		250		245		0		0		-7.5

		260		255		0		0		-7.4

		270		265		0		0		-7.3

		280		275		0		0		-7.2

		290		285		0		0		-7.1

		300		295		0		0		-7																												0		0		4.13970181627312E-16		5.18587395540809E-16		6.1544255908504E-18		8.41071553505901E-18

		310		305		0		0		-6.9																												0		0		9.32557577168121E-16		0		1.45651411259094E-17		1.9566342138672E-17

		320		315		0		0		-6.8																												0		0		0		0		3.41314832645815E-17		4.50657798818433E-17

		330		325		0		0		-6.7																												0		0		0		0		7.91972631464248E-17		1.02764873206236E-16

		340		335		0		0		-6.6																												0		0		0		0		1.81962136352661E-16		2.32008045274651E-16

		350		345		0		0		-6.5																												0		0		0		0		4.13970181627312E-16		5.18587395540809E-16

		360		355		0.0000000001		0.0000000001		-6.4																												0		0		0		0		9.32557577168121E-16		0

		370		365		0.0000000001		0.0000000001		-6.3																												0		0		0		0		0		0

		380		375		0.0000000002		0.0000000002		-6.2																												0		0		0		0		0		0

		390		385		0.0000000004		0.0000000003		-6.1																												0		0		0		0		0		0

		400		395		0.0000000007		0.0000000006		-6										0.045																		0		0		0		0		0		0

		410		405		0.0000000013		0.0000000011		-5.9																												0.0000000001		0.0000000001		0		0		0		0

		420		415		0.0000000025		0.000000002		-5.8																												0.0000000001		0.0000000001		0		0		0		0

		430		425		0.0000000045		0.0000000036		-5.7																												0.0000000002		0.0000000002		0		0		0		0

		440		435		0.000000008		0.0000000063		-5.6																												0.0000000004		0.0000000003		0		0		0		0

		450		445		0.0000000143		0.0000000109		-5.5																												0.0000000007		0.0000000006		0		0		0		0

		460		455		0.0000000252		0.0000000188		-5.4																												0.0000000013		0.0000000011		0.0000000001		0.0000000001		0		0

		470		465		0.000000044		0.0000000321		-5.3																												0.0000000025		0.000000002		0.0000000001		0.0000000001		0		0

		480		475		0.000000076		0.0000000542		-5.2																												0.0000000045		0.0000000036		0.0000000002		0.0000000002		0		0

		490		485		0.0000001302		0.0000000907		-5.1																												0.000000008		0.0000000063		0.0000000004		0.0000000003		0		0

		500		495		0.0000002209		0.0000001502		-5								0.045																				0.0000000143		0.0000000109		0.0000000007		0.0000000006		0		0

		510		505		0.0000003711		0.0000002462		-4.9																												0.0000000252		0.0000000188		0.0000000013		0.0000000011		0.0000000001		0.0000000001

		520		515		0.0000006173		0.0000003998		-4.8																												0.000000044		0.0000000321		0.0000000025		0.000000002		0.0000000001		0.0000000001

		530		525		0.0000010171		0.0000006426		-4.7																												0.000000076		0.0000000542		0.0000000045		0.0000000036		0.0000000002		0.0000000002

		540		535		0.0000016597		0.0000010226		-4.6																												0.0000001302		0.0000000907		0.000000008		0.0000000063		0.0000000004		0.0000000003

		550		545		0.0000026823		0.0000016112		-4.5																												0.0000002209		0.0000001502		0.0000000143		0.0000000109		0.0000000007		0.0000000006

		560		555		0.0000042935		0.0000025134		-4.4																												0.0000003711		0.0000002462		0.0000000252		0.0000000188		0.0000000013		0.0000000011

		570		565		0.0000068069		0.0000038816		-4.3																												0.0000006173		0.0000003998		0.000000044		0.0000000321		0.0000000025		0.000000002

		580		575		0.0000106885		0.0000059352		-4.2																												0.0000010171		0.0000006426		0.000000076		0.0000000542		0.0000000045		0.0000000036

		590		585		0.0000166238		0.0000089851		-4.1																												0.0000016597		0.0000010226		0.0000001302		0.0000000907		0.000000008		0.0000000063

		600		595		0.0000256088		0.0000134668		-4						0.045																						0.0000026823		0.0000016112		0.0000002209		0.0000001502		0.0000000143		0.0000000109

		610		605		0.0000390756		0.0000199833		-3.9																												0.0000042935		0.0000025134		0.0000003711		0.0000002462		0.0000000252		0.0000000188

		620		615		0.0000590589		0.0000293584		-3.8																												0.0000068069		0.0000038816		0.0000006173		0.0000003998		0.000000044		0.0000000321

		630		625		0.0000884173		0.0000427029		-3.7																												0.0000106885		0.0000059352		0.0000010171		0.0000006426		0.000000076		0.0000000542

		640		635		0.0001311202		0.0000614954		-3.6																												0.0000166238		0.0000089851		0.0000016597		0.0000010226		0.0000001302		0.0000000907

		650		645		0.0001926156		0.0000876777		-3.5																												0.0000256088		0.0000134668		0.0000026823		0.0000016112		0.0000002209		0.0000001502

		660		655		0.0002802933		0.0001237645		-3.4																												0.0000390756		0.0000199833		0.0000042935		0.0000025134		0.0000003711		0.0000002462

		670		665		0.0004040578		0.0001729672		-3.3																												0.0000590589		0.0000293584		0.0000068069		0.0000038816		0.0000006173		0.0000003998

		680		675		0.000577025		0.0002393273		-3.2																												0.0000884173		0.0000427029		0.0000106885		0.0000059352		0.0000010171		0.0000006426

		690		685		0.0008163523		0.0003278545		-3.1																												0.0001311202		0.0000614954		0.0000166238		0.0000089851		0.0000016597		0.0000010226

		700		695		0.0011442068		0.0004446628		-3				0.045																								0.0001926156		0.0000876777		0.0000256088		0.0000134668		0.0000026823		0.0000016112

		710		705		0.0015888696		0.0005970918		-2.9																												0.0002802933		0.0001237645		0.0000390756		0.0000199833		0.0000042935		0.0000025134

		720		715		0.0021859615		0.0007938018		-2.8																												0.0004040578		0.0001729672		0.0000590589		0.0000293584		0.0000068069		0.0000038816

		730		725		0.0029797632		0.0010448253		-2.7																												0.000577025		0.0002393273		0.0000884173		0.0000427029		0.0000106885		0.0000059352

		740		735		0.0040245885		0.0013615574		-2.6														3 sig				4 sig				5sig				6sig		0.0008163523		0.0003278545		0.0001311202		0.0000614954		0.0000166238		0.0000089851

		750		745		0.005386146		0.0017566648		-2.5														0.000065386		0.0000535387		0.0000001698		0.0000003094		0.0000000001		0.0000000004		0		0.0011442068		0.0004446628		0.0001926156		0.0000876777		0.0000256088		0.0000134668

		760		755		0.0071428107		0.0022438948		-2.4														0.0001189247		0.0000928167		0.0000004792		0.0000008216		0.0000000005		0.0000000017		0		0.0015888696		0.0005970918		0.0002802933		0.0001237645		0.0000390756		0.0000199833

		770		765		0.0093867055		0.0028377671		-2.3														0.0002117414		0.0001573371		0.0000013008		0.0000020969		0.0000000021		0.0000000072		0		0.0021859615		0.0007938018		0.0004040578		0.0001729672		0.0000590589		0.0000293584

		780		775		0.0122244727		0.0035531347		-2.2														0.0003690785		0.0002607849		0.0000033977		0.0000051422		0.0000000093		0.000000029		0		0.0029797632		0.0010448253		0.000577025		0.0002393273		0.0000884173		0.0000427029

		790		785		0.0157776074		0.004404608		-2.1														0.0006298633		0.0004226494		0.0000085399		0.0000121176		0.0000000383		0.0000001105		0.0000000001		0.0040245885		0.0013615574		0.0008163523		0.0003278545		0.0001311202		0.0000614954

		800		795		0.0201822154		0.0054058441		-2		0.045										0.125		0.0010525128		0.0006697683		0.0000206575		0.0000274388		0.0000001488		0.0000003953		0.0000000004		0.005386146		0.0017566648		0.0011442068		0.0004446628		0.0001926156		0.0000876777

		810		805		0.0255880595		0.0065687153		-1.9														0.0017222811		0.0010378043		0.0000480963		0.0000597034		0.000000544		0.0000013289		0.0000000025		0.0071428107		0.0022438948		0.0015888696		0.0005970918		0.0002802933		0.0001237645

		820		815		0.0321567748		0.0079023821		-1.8														0.0027600854		0.001572363		0.0001077997		0.0001248293		0.000001873		0.0000041986		0.0000000143		0.0093867055		0.0028377671		0.0021859615		0.0007938018		0.0004040578		0.0001729672

		830		825		0.0400591569		0.0094123112		-1.7														0.0043324484		0.0023293604		0.0002326291		0.0002507951		0.0000060716		0.0000124651		0.000000076		0.0122244727		0.0035531347		0.0029797632		0.0010448253		0.000577025		0.0002393273

		840		835		0.049471468		0.01109929		-1.6														0.0066618088		0.0033741713		0.0004834241		0.0004841791		0.0000185367		0.0000347756		0.0000003711		0.0157776074		0.004404608		0.0040245885		0.0013615574		0.0008163523		0.0003278545

		850		845		0.060570758		0.0129585016		-1.5														0.0100359801		0.0047790781		0.0009676032		0.0008982101		0.0000533123		0.0000911684		0.0000016597		0.0201822154		0.0054058441		0.005386146		0.0017566648		0.0011442068		0.0004446628

		860		855		0.0735292596		0.0149787318		-1.4														0.0148150582		0.0066186239		0.0018658133		0.0016011605		0.0001444807		0.0002245977		0.0000068069		0.0255880595		0.0065687153		0.0071428107		0.0022438948		0.0015888696		0.0005970918

		870		865		0.0885079914		0.0171417822		-1.3														0.0214336821		0.0089626797		0.0034669738		0.0027426915		0.0003690785		0.0005199468		0.0000256088		0.0321567748		0.0079023821		0.0093867055		0.0028377671		0.0021859615		0.0007938018

		880		875		0.1056497737		0.019422162		-1.2														0.0303963618		0.0118673745		0.0062096653		0.0045144447		0.0008890253		0.0011311122		0.0000884173		0.0400591569		0.0094123112		0.0122244727		0.0035531347		0.0029797632		0.0010448253

		890		885		0.1250719356		0.0217871207		-1.1														0.0422637363		0.015364486		0.01072411		0.0071403105		0.0020201375		0.0023123109		0.0002802933		0.049471468		0.01109929		0.0157776074		0.004404608		0.0040245885		0.0013615574

		900		895		0.1468590564		0.0241970699		-1														0.0576282223		0.0194503783		0.0178644206		0.0108521393		0.0043324484		0.0044420267		0.0008163523		0.060570758		0.0129585016		0.0201822154		0.0054058441		0.005386146		0.0017566648

		910		905		0.1710561263		0.0266064168		-0.9														0.0770786006		0.0240760204		0.0287165598		0.0158489029		0.0087744751		0.0080188314		0.0021859615		0.0735292596		0.0149787318		0.0255880595		0.0065687153		0.0071428107		0.0022438948

		920		915		0.1976625431		0.0289648093		-0.8														0.101154621		0.0291398961		0.0445654628		0.0222417385		0.0167933064		0.0136030553		0.005386146		0.0885079914		0.0171417822		0.0321567748		0.0079023821		0.0093867055		0.0028377671

		930		925		0.2266273524		0.0312187584		-0.7														0.1302945171		0.0344856128		0.0668072013		0.0299932833		0.0303963618		0.0216849176		0.0122244727		0.1056497737		0.019422162		0.0400591569		0.0094123112		0.0122244727		0.0035531347

		940		935		0.2578461108		0.033313576		-0.6														0.16478013		0.0399056654		0.0968004846		0.0388655764		0.0520812794		0.0324844429		0.0255880595		0.1250719356		0.0217871207		0.049471468		0.01109929		0.0157776074		0.004404608

		950		945		0.2911596868		0.0351955335		-0.5														0.2046857953		0.0451520871		0.1356660609		0.0483940644		0.0845657224		0.0457287948		0.049471468		0.1468590564		0.0241970699		0.060570758		0.0129585016		0.0201822154		0.0054058441

		960		955		0.3263552203		0.0368141285		-0.4														0.2498378825		0.049953713		0.1840601253		0.0579035269		0.1302945171		0.0604924357		0.0885079914		0.1710561263		0.0266064168		0.0735292596		0.0149787318		0.0255880595		0.0065687153

		970		965		0.3631693488		0.0381243255		-0.3														0.2997915955		0.0540386379		0.2419636522		0.0665738865		0.1907869529		0.0751985762		0.1468590564		0.1976625431		0.0289648093		0.0885079914		0.0171417822		0.0321567748		0.0079023821

		980		975		0.4012936743		0.0390886333		-0.2														0.3538302333		0.0571594038		0.3085375387		0.0735510391		0.265985529		0.0878447043		0.2266273524		0.2266273524		0.0312187584		0.1056497737		0.019422162		0.0400591569		0.0094123112

		990		985		0.4403823076		0.0396788865		-0.1														0.4109896371		0.0591177188		0.3820885778		0.0780835849		0.3538302333		0.0964315418		0.3263552203		0.2578461108		0.033313576		0.1250719356		0.0217871207		0.049471468		0.01109929

		1000		995		0.4800611942		0.0398776117		0														0.4701073559		0.0597852881		0.4601721627		0.0796556746		0.4502617752		0.0994764497		0.4403823076		0.2911596868		0.0351955335		0.1468590564		0.0241970699		0.060570758		0.0129585016

		1010		1005		0.5199388058		0.0396788865		0.1														0.5298926441		0.0591177188		0.5398278373		0.0780835849		0.5497382248		0.0964315418		0.5596176924		0.3263552203		0.0368141285		0.1710561263		0.0266064168		0.0735292596		0.0149787318

		1020		1015		0.5596176924		0.0390886333		0.2														0.5890103629		0.0571594038		0.6179114222		0.0735510391		0.6461697667		0.0878447043		0.6736447797		0.3631693488		0.0381243255		0.1976625431		0.0289648093		0.0885079914		0.0171417822

		1030		1025		0.5987063257		0.0381243255		0.3														0.6461697667		0.0540386379		0.6914624613		0.0665738865		0.734014471		0.0751985762		0.7733726476		0.4012936743		0.0390886333		0.2266273524		0.0312187584		0.1056497737		0.019422162

		1040		1035		0.6368306512		0.0368141285		0.4														0.7002084045		0.049953713		0.7580363478		0.0579035269		0.8092130471		0.0604924357		0.8531409436		0.4403823076		0.0396788865		0.2578461108		0.033313576		0.1250719356		0.0217871207

		1050		1045		0.6736447797		0.0351955335		0.5														0.7501621175		0.0451520871		0.8159398747		0.0483940644		0.8697054829		0.0457287948		0.9114920086		0.4800611942		0.0398776117		0.2911596868		0.0351955335		0.1468590564		0.0241970699

		1060		1055		0.7088403132		0.033313576		0.6														0.7953142047		0.0399056654		0.8643339391		0.0388655764		0.9154342776		0.0324844429		0.950528532		0.5199388058		0.0396788865		0.3263552203		0.0368141285		0.1710561263		0.0266064168

		1070		1065		0.7421538892		0.0312187584		0.7														0.83521987		0.0344856128		0.9031995154		0.0299932833		0.9479187206		0.0216849176		0.9744119405		0.5596176924		0.0390886333		0.3631693488		0.0381243255		0.1976625431		0.0289648093

		1080		1075		0.7733726476		0.0289648093		0.8														0.8697054829		0.0291398961		0.9331927987		0.0222417385		0.9696036382		0.0136030553		0.9877755273		0.5987063257		0.0381243255		0.4012936743		0.0390886333		0.2266273524		0.0312187584

		1090		1085		0.8023374569		0.0266064168		0.9														0.898845379		0.0240760204		0.9554345372		0.0158489029		0.9832066936		0.0080188314		0.994613854		0.6368306512		0.0368141285		0.4403823076		0.0396788865		0.2578461108		0.033313576

		1100		1095		0.8289438737		0.0241970699		1														0.9229213994		0.0194503783		0.9712834402		0.0108521393		0.9912255249		0.0044420267		0.9978140385		0.6736447797		0.0351955335		0.4800611942		0.0398776117		0.2911596868		0.0351955335

		1110		1105		0.8531409436		0.0217871207		1.1														0.9423717777		0.015364486		0.9821355794		0.0071403105		0.9956675516		0.0023123109		0.9991836477		0.7088403132		0.033313576		0.5199388058		0.0396788865		0.3263552203		0.0368141285

		1120		1115		0.8749280644		0.019422162		1.2														0.9577362637		0.0118673745		0.98927589		0.0045144447		0.9979798625		0.0011311122		0.9997197067		0.7421538892		0.0312187584		0.5596176924		0.0390886333		0.3631693488		0.0381243255

		1130		1125		0.8943502263		0.0171417822		1.3														0.9696036382		0.0089626797		0.9937903347		0.0027426915		0.9991109747		0.0005199468		0.9999115827		0.7733726476		0.0289648093		0.5987063257		0.0381243255		0.4012936743		0.0390886333

		1140		1135		0.9114920086		0.0149787318		1.4														0.9785663179		0.0066186239		0.9965330262		0.0016011605		0.9996309215		0.0002245977		0.9999743912		0.8023374569		0.0266064168		0.6368306512		0.0368141285		0.4403823076		0.0396788865

		1150		1145		0.9264707404		0.0129585016		1.5														0.9851849418		0.0047790781		0.9981341867		0.0008982101		0.9998555193		0.0000911684		0.9999931931		0.8289438737		0.0241970699		0.6736447797		0.0351955335		0.4800611942		0.0398776117

		1160		1155		0.939429242		0.01109929		1.6														0.9899640199		0.0033741713		0.9990323968		0.0004841791		0.9999466877		0.0000347756		0.9999983403		0.8531409436		0.0217871207		0.7088403132		0.033313576		0.5199388058		0.0396788865

		1170		1165		0.950528532		0.0094123112		1.7														0.9933381912		0.0023293604		0.9995165759		0.0002507951		0.9999814633		0.0000124651		0.9999996289		0.8749280644		0.019422162		0.7421538892		0.0312187584		0.5596176924		0.0390886333

		1180		1175		0.9599408431		0.0079023821		1.8														0.9956675516		0.001572363		0.9997673709		0.0001248293		0.9999939284		0.0000041986		0.999999924		0.8943502263		0.0171417822		0.7733726476		0.0289648093		0.5987063257		0.0381243255

		1190		1185		0.9678432252		0.0065687153		1.9														0.9972399146		0.0010378043		0.9998922003		0.0000597034		0.999998127		0.0000013289		0.9999999857		0.9114920086		0.0149787318		0.8023374569		0.0266064168		0.6368306512		0.0368141285

		1200		1195		0.9744119405		0.0054058441		2		0.045										0.125		0.9982777189		0.0006697683		0.9999519037		0.0000274388		0.999999456		0.0000003953		0.9999999975		0.9264707404		0.0129585016		0.8289438737		0.0241970699		0.6736447797		0.0351955335

		1210		1205		0.9798177846		0.004404608		2.1														0.9989474872		0.0004226494		0.9999793425		0.0000121176		0.9999998512		0.0000001105		0.9999999996		0.939429242		0.01109929		0.8531409436		0.0217871207		0.7088403132		0.033313576

		1220		1215		0.9842223926		0.0035531347		2.2														0.9993701367		0.0002607849		0.9999914601		0.0000051422		0.9999999617		0.000000029		0.9999999999		0.950528532		0.0094123112		0.8749280644		0.019422162		0.7421538892		0.0312187584

		1230		1225		0.9877755273		0.0028377671		2.3														0.9996309215		0.0001573371		0.9999966023		0.0000020969		0.9999999907		0.0000000072		1		0.9599408431		0.0079023821		0.8943502263		0.0171417822		0.7733726476		0.0289648093

		1240		1235		0.9906132945		0.0022438948		2.4														0.9997882586		0.0000928167		0.9999986992		0.0000008216		0.9999999979		0.0000000017		1		0.9678432252		0.0065687153		0.9114920086		0.0149787318		0.8023374569		0.0266064168

		1250		1245		0.9928571893		0.0017566648		2.5														0.9998810753		0		0.9999995208		0		0.9999999995		0		1		0.9744119405		0.0054058441		0.9264707404		0.0129585016		0.8289438737		0.0241970699

		1260		1255		0.994613854		0.0013615574		2.6																												0.9798177846		0.004404608		0.939429242		0.01109929		0.8531409436		0.0217871207

		1270		1265		0.9959754115		0.0010448253		2.7																												0.9842223926		0.0035531347		0.950528532		0.0094123112		0.8749280644		0.019422162

		1280		1275		0.9970202368		0.0007938018		2.8																												0.9877755273		0.0028377671		0.9599408431		0.0079023821		0.8943502263		0.0171417822

		1290		1285		0.9978140385		0.0005970918		2.9																												0.9906132945		0.0022438948		0.9678432252		0.0065687153		0.9114920086		0.0149787318

		1300		1295		0.9984111304		0.0004446628		3				0.045																								0.9928571893		0.0017566648		0.9744119405		0.0054058441		0.9264707404		0.0129585016

		1310		1305		0.9988557932		0.0003278545		3.1																												0.994613854		0.0013615574		0.9798177846		0.004404608		0.939429242		0.01109929

		1320		1315		0.9991836477		0.0002393273		3.2																												0.9959754115		0.0010448253		0.9842223926		0.0035531347		0.950528532		0.0094123112

		1330		1325		0.999422975		0.0001729672		3.3																												0.9970202368		0.0007938018		0.9877755273		0.0028377671		0.9599408431		0.0079023821

		1340		1335		0.9995959422		0.0001237645		3.4																												0.9978140385		0.0005970918		0.9906132945		0.0022438948		0.9678432252		0.0065687153

		1350		1345		0.9997197067		0.0000876777		3.5																												0.9984111304		0.0004446628		0.9928571893		0.0017566648		0.9744119405		0.0054058441

		1360		1355		0.9998073844		0.0000614954		3.6																												0.9988557932		0.0003278545		0.994613854		0.0013615574		0.9798177846		0.004404608

		1370		1365		0.9998688798		0.0000427029		3.7																												0.9991836477		0.0002393273		0.9959754115		0.0010448253		0.9842223926		0.0035531347

		1380		1375		0.9999115827		0.0000293584		3.8																												0.999422975		0.0001729672		0.9970202368		0.0007938018		0.9877755273		0.0028377671

		1390		1385		0.9999409411		0.0000199833		3.9																												0.9995959422		0.0001237645		0.9978140385		0.0005970918		0.9906132945		0.0022438948

		1400		1395		0.9999609244		0.0000134668		4						0.045																						0.9997197067		0.0000876777		0.9984111304		0.0004446628		0.9928571893		0.0017566648

		1410		1405		0.9999743912		0.0000089851		4.1																												0.9998073844		0.0000614954		0.9988557932		0.0003278545		0.994613854		0.0013615574

		1420		1415		0.9999833762		0.0000059352		4.2																												0.9998688798		0.0000427029		0.9991836477		0.0002393273		0.9959754115		0.0010448253

		1430		1425		0.9999893115		0.0000038816		4.3																												0.9999115827		0.0000293584		0.999422975		0.0001729672		0.9970202368		0.0007938018

		1440		1435		0.9999931931		0.0000025134		4.4																												0.9999409411		0.0000199833		0.9995959422		0.0001237645		0.9978140385		0.0005970918

		1450		1445		0.9999957065		0.0000016112		4.5																												0.9999609244		0.0000134668		0.9997197067		0.0000876777		0.9984111304		0.0004446628

		1460		1455		0.9999973177		0.0000010226		4.6																												0.9999743912		0.0000089851		0.9998073844		0.0000614954		0.9988557932		0.0003278545

		1470		1465		0.9999983403		0.0000006426		4.7																												0.9999833762		0.0000059352		0.9998688798		0.0000427029		0.9991836477		0.0002393273

		1480		1475		0.9999989829		0.0000003998		4.8																												0.9999893115		0.0000038816		0.9999115827		0.0000293584		0.999422975		0.0001729672

		1490		1485		0.9999993827		0.0000002462		4.9																												0.9999931931		0.0000025134		0.9999409411		0.0000199833		0.9995959422		0.0001237645

		1500		1495		0.9999996289		0.0000001502		5								0.045																				0.9999957065		0.0000016112		0.9999609244		0.0000134668		0.9997197067		0.0000876777

		1510		1505		0.9999997791		0.0000000907		5.1																												0.9999973177		0.0000010226		0.9999743912		0.0000089851		0.9998073844		0.0000614954

		1520		1515		0.9999998698		0.0000000542		5.2																												0.9999983403		0.0000006426		0.9999833762		0.0000059352		0.9998688798		0.0000427029

		1530		1525		0.999999924		0.0000000321		5.3																												0.9999989829		0.0000003998		0.9999893115		0.0000038816		0.9999115827		0.0000293584

		1540		1535		0.999999956		0.0000000188		5.4																												0.9999993827		0.0000002462		0.9999931931		0.0000025134		0.9999409411		0.0000199833

		1550		1545		0.9999999748		0.0000000109		5.5																												0.9999996289		0.0000001502		0.9999957065		0.0000016112		0.9999609244		0.0000134668

		1560		1555		0.9999999857		0.0000000063		5.6																												0.9999997791		0.0000000907		0.9999973177		0.0000010226		0.9999743912		0.0000089851

		1570		1565		0.999999992		0.0000000036		5.7																												0.9999998698		0.0000000542		0.9999983403		0.0000006426		0.9999833762		0.0000059352

		1580		1575		0.9999999955		0.000000002		5.8																												0.999999924		0.0000000321		0.9999989829		0.0000003998		0.9999893115		0.0000038816

		1590		1585		0.9999999975		0.0000000011		5.9																												0.999999956		0.0000000188		0.9999993827		0.0000002462		0.9999931931		0.0000025134

		1600		1595		0.9999999987		0.0000000006		6										0.045																		0.9999999748		0.0000000109		0.9999996289		0.0000001502		0.9999957065		0.0000016112

		1610		1605		0.9999999993		0.0000000003		6.1																												0.9999999857		0.0000000063		0.9999997791		0.0000000907		0.9999973177		0.0000010226

		1620		1615		0.9999999996		0.0000000002		6.2																												0.999999992		0.0000000036		0.9999998698		0.0000000542		0.9999983403		0.0000006426

		1630		1625		0.9999999998		0.0000000001		6.3																												0.9999999955		0.000000002		0.999999924		0.0000000321		0.9999989829		0.0000003998

		1640		1635		0.9999999999		0.0000000001		6.4																												0.9999999975		0.0000000011		0.999999956		0.0000000188		0.9999993827		0.0000002462

		1650		1645		0.9999999999		0		6.5																												0.9999999987		0.0000000006		0.9999999748		0.0000000109		0.9999996289		0.0000001502

		1660		1655		1		0		6.6																												0.9999999993		0.0000000003		0.9999999857		0.0000000063		0.9999997791		0.0000000907

		1670		1665		1		0		6.7																												0.9999999996		0.0000000002		0.999999992		0.0000000036		0.9999998698		0.0000000542

		1680		1675		1		0		6.8																												0.9999999998		0.0000000001		0.9999999955		0.000000002		0.999999924		0.0000000321

		1690		1685		1		0		6.9																												0.9999999999		0.0000000001		0.9999999975		0.0000000011		0.999999956		0.0000000188

		1700		1695		1		0		7																												0.9999999999		0		0.9999999987		0		0.9999999748		0

		1710		1705		1		0		7.1

		1720		1715		1		0		7.2

		1730		1725		1		0		7.3

		1740		1735		1		0		7.4

		1750		1745		1		0		7.5

		1760		1755		1		0		7.6

		1770		1765		1		0		7.7

		1780		1775		1		0		7.8

		1790		1785		1		0		7.9

		1800		1795		1		0		8

		1810		1805		1		0		8.1

		1820		1815		1		0		8.2

		1830		1825		1		0		8.3

		1840		1835		1		0		8.4

		1850		1845		1		0		8.5

		1860		1855		1		0		8.6

		1870		1865		1		0		8.7

		1880		1875		1		0		8.8

		1890		1885		1		0		8.9

		1900		1895		1		0		9

		1910		1905		1		0		9.1

		1920		1915		1		0		9.2

		1930		1925		1		0		9.3

		1940		1935		1		0		9.4

		1950		1945		1		0		9.5

		1960		1955		1		0		9.6

		1970		1965		1		0		9.7

		1980		1975		1		0		9.8

		1990		1985		1		0		9.9

		2000		1995		1				10
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2-sigma Process
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Cpk = 0.667
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3-sigma Process
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4-sigma Process
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5-sigma Process
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6-sigma Process
Cp = 2.0
Cpk = 2.0
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2-sigma Process
Cp = 0.667
Cpk = 0.667
45,500 ppm
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		790		0.0004226494

		800		0.0006697683

		810		0.0010378043

		820		0.001572363

		830		0.0023293604

		840		0.0033741713

		850		0.0047790781

		860		0.0066186239

		870		0.0089626797

		880		0.0118673745

		890		0.015364486

		900		0.0194503783

		910		0.0240760204

		920		0.0291398961

		930		0.0344856128

		940		0.0399056654

		950		0.0451520871

		960		0.049953713

		970		0.0540386379

		980		0.0571594038

		990		0.0591177188

		1000		0.0597852881

		1010		0.0591177188

		1020		0.0571594038

		1030		0.0540386379

		1040		0.049953713

		1050		0.0451520871

		1060		0.0399056654

		1070		0.0344856128

		1080		0.0291398961

		1090		0.0240760204

		1100		0.0194503783

		1110		0.015364486

		1120		0.0118673745

		1130		0.0089626797

		1140		0.0066186239

		1150		0.0047790781

		1160		0.0033741713

		1170		0.0023293604

		1180		0.001572363

		1190		0.0010378043

		1200		0.0006697683

		1210		0.0004226494

		1220		0.0002607849

		1230		0.0001573371

		1240		0.0000928167

		1250		0
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Spec Limits

3-sigma Process
Cp = 1.0
Cpk = 1.0
2,700 ppm

0.125

0.125



Chart3a

		750		0.0000003094

		760		0.0000008216

		770		0.0000020969

		780		0.0000051422

		790		0.0000121176

		800		0.0000274388

		810		0.0000597034

		820		0.0001248293

		830		0.0002507951

		840		0.0004841791

		850		0.0008982101

		860		0.0016011605

		870		0.0027426915

		880		0.0045144447

		890		0.0071403105

		900		0.0108521393

		910		0.0158489029

		920		0.0222417385

		930		0.0299932833

		940		0.0388655764

		950		0.0483940644

		960		0.0579035269

		970		0.0665738865

		980		0.0735510391

		990		0.0780835849

		1000		0.0796556746

		1010		0.0780835849

		1020		0.0735510391

		1030		0.0665738865

		1040		0.0579035269

		1050		0.0483940644

		1060		0.0388655764

		1070		0.0299932833

		1080		0.0222417385

		1090		0.0158489029

		1100		0.0108521393

		1110		0.0071403105

		1120		0.0045144447

		1130		0.0027426915

		1140		0.0016011605

		1150		0.0008982101

		1160		0.0004841791

		1170		0.0002507951

		1180		0.0001248293

		1190		0.0000597034

		1200		0.0000274388

		1210		0.0000121176

		1220		0.0000051422

		1230		0.0000020969

		1240		0.0000008216

		1250		0
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Spec Limits

4-sigma Process
Cp = 1.333
Cpk = 1.333
63 ppm

0.125

0.125



Chart4a

		750		0.0000000004

		760		0.0000000017

		770		0.0000000072

		780		0.000000029

		790		0.0000001105

		800		0.0000003953

		810		0.0000013289

		820		0.0000041986

		830		0.0000124651

		840		0.0000347756

		850		0.0000911684

		860		0.0002245977

		870		0.0005199468

		880		0.0011311122

		890		0.0023123109

		900		0.0044420267

		910		0.0080188314

		920		0.0136030553

		930		0.0216849176

		940		0.0324844429

		950		0.0457287948

		960		0.0604924357

		970		0.0751985762

		980		0.0878447043

		990		0.0964315418

		1000		0.0994764497

		1010		0.0964315418

		1020		0.0878447043

		1030		0.0751985762

		1040		0.0604924357

		1050		0.0457287948

		1060		0.0324844429

		1070		0.0216849176

		1080		0.0136030553

		1090		0.0080188314

		1100		0.0044420267

		1110		0.0023123109

		1120		0.0011311122

		1130		0.0005199468

		1140		0.0002245977

		1150		0.0000911684

		1160		0.0000347756

		1170		0.0000124651

		1180		0.0000041986

		1190		0.0000013289

		1200		0.0000003953

		1210		0.0000001105

		1220		0.000000029

		1230		0.0000000072

		1240		0.0000000017

		1250		0
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Spec Limits

5-sigma Process
Cp = 1.667
Cpk = 1.667
0.57 ppm

0.125

0.125



Chart5a

		750		0.0011442068

		760		0.0015888696

		770		0.0021859615

		780		0.0029797632

		790		0.0040245885

		800		0.005386146

		810		0.0071428107

		820		0.0093867055

		830		0.0122244727

		840		0.0157776074

		850		0.0201822154

		860		0.0255880595

		870		0.0321567748

		880		0.0400591569

		890		0.049471468

		900		0.060570758

		910		0.0735292596

		920		0.0885079914

		930		0.1056497737

		940		0.1250719356

		950		0.1468590564

		960		0.1710561263

		970		0.1976625431

		980		0.2266273524

		990		0.2578461108

		1000		0.2911596868

		1010		0.3263552203

		1020		0.3631693488

		1030		0.4012936743

		1040		0.4403823076

		1050		0.4800611942

		1060		0.5199388058

		1070		0.5596176924

		1080		0.5987063257

		1090		0.6368306512

		1100		0.6736447797

		1110		0.7088403132

		1120		0.7421538892

		1130		0.7733726476

		1140		0.8023374569

		1150		0.8289438737

		1160		0.8531409436

		1170		0.8749280644

		1180		0.8943502263

		1190		0.9114920086

		1200		0.9264707404

		1210		0.939429242

		1220		0.950528532

		1230		0.9599408431

		1240		0.9678432252

		1250		0.9744119405
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Spec Limits

6-sigma Process
Cp = 2.0
Cpk = 2.0
0.002 ppm

0.125

0.125



Chart2 (2)

		300		0

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0.0000000001

		370		0.0000000001

		380		0.0000000002

		390		0.0000000003

		400		0.0000000006

		410		0.0000000011

		420		0.000000002

		430		0.0000000036

		440		0.0000000063

		450		0.0000000109

		460		0.0000000188

		470		0.0000000321

		480		0.0000000542

		490		0.0000000907

		500		0.0000001502

		510		0.0000002462

		520		0.0000003998

		530		0.0000006426

		540		0.0000010226

		550		0.0000016112

		560		0.0000025134

		570		0.0000038816

		580		0.0000059352

		590		0.0000089851

		600		0.0000134668

		610		0.0000199833

		620		0.0000293584

		630		0.0000427029

		640		0.0000614954

		650		0.0000876777

		660		0.0001237645

		670		0.0001729672

		680		0.0002393273

		690		0.0003278545

		700		0.0004446628

		710		0.0005970918

		720		0.0007938018

		730		0.0010448253

		740		0.0013615574

		750		0.0017566648

		760		0.0022438948

		770		0.0028377671

		780		0.0035531347

		790		0.004404608

		800		0.0054058441

		810		0.0065687153

		820		0.0079023821

		830		0.0094123112

		840		0.01109929

		850		0.0129585016

		860		0.0149787318

		870		0.0171417822

		880		0.019422162

		890		0.0217871207

		900		0.0241970699

		910		0.0266064168

		920		0.0289648093

		930		0.0312187584

		940		0.033313576

		950		0.0351955335

		960		0.0368141285

		970		0.0381243255

		980		0.0390886333

		990		0.0396788865

		1000		0.0398776117

		1010		0.0396788865

		1020		0.0390886333

		1030		0.0381243255

		1040		0.0368141285

		1050		0.0351955335

		1060		0.033313576

		1070		0.0312187584

		1080		0.0289648093

		1090		0.0266064168

		1100		0.0241970699

		1110		0.0217871207

		1120		0.019422162

		1130		0.0171417822

		1140		0.0149787318

		1150		0.0129585016

		1160		0.01109929

		1170		0.0094123112

		1180		0.0079023821

		1190		0.0065687153

		1200		0.0054058441

		1210		0.004404608

		1220		0.0035531347

		1230		0.0028377671

		1240		0.0022438948

		1250		0.0017566648

		1260		0.0013615574

		1270		0.0010448253

		1280		0.0007938018

		1290		0.0005970918

		1300		0.0004446628

		1310		0.0003278545

		1320		0.0002393273

		1330		0.0001729672

		1340		0.0001237645

		1350		0.0000876777

		1360		0.0000614954

		1370		0.0000427029

		1380		0.0000293584

		1390		0.0000199833

		1400		0.0000134668

		1410		0.0000089851

		1420		0.0000059352

		1430		0.0000038816

		1440		0.0000025134

		1450		0.0000016112

		1460		0.0000010226

		1470		0.0000006426

		1480		0.0000003998

		1490		0.0000002462

		1500		0.0000001502

		1510		0.0000000907

		1520		0.0000000542

		1530		0.0000000321

		1540		0.0000000188

		1550		0.0000000109

		1560		0.0000000063

		1570		0.0000000036

		1580		0.000000002

		1590		0.0000000011

		1600		0.0000000006

		1610		0.0000000003

		1620		0.0000000002

		1630		0.0000000001

		1640		0.0000000001

		1650		0

		1660		0

		1670		0

		1680		0

		1690		0

		1700		0
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Spec Limits

3-sigma Process
(centered)
Cp = 1.0
Cpk = 1.0
2,700 ppm

0.045

0.045



Chart2b

		300		0

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0.0000000001

		420		0.0000000001

		430		0.0000000002

		440		0.0000000003

		450		0.0000000006

		460		0.0000000011

		470		0.000000002

		480		0.0000000036

		490		0.0000000063

		500		0.0000000109

		510		0.0000000188

		520		0.0000000321

		530		0.0000000542

		540		0.0000000907

		550		0.0000001502

		560		0.0000002462

		570		0.0000003998

		580		0.0000006426

		590		0.0000010226

		600		0.0000016112

		610		0.0000025134

		620		0.0000038816

		630		0.0000059352

		640		0.0000089851

		650		0.0000134668

		660		0.0000199833

		670		0.0000293584

		680		0.0000427029

		690		0.0000614954

		700		0.0000876777

		710		0.0001237645

		720		0.0001729672

		730		0.0002393273

		740		0.0003278545

		750		0.0004446628

		760		0.0005970918

		770		0.0007938018

		780		0.0010448253

		790		0.0013615574

		800		0.0017566648

		810		0.0022438948

		820		0.0028377671

		830		0.0035531347

		840		0.004404608

		850		0.0054058441

		860		0.0065687153

		870		0.0079023821

		880		0.0094123112

		890		0.01109929

		900		0.0129585016

		910		0.0149787318

		920		0.0171417822

		930		0.019422162

		940		0.0217871207

		950		0.0241970699

		960		0.0266064168

		970		0.0289648093

		980		0.0312187584

		990		0.033313576

		1000		0.0351955335

		1010		0.0368141285

		1020		0.0381243255

		1030		0.0390886333

		1040		0.0396788865

		1050		0.0398776117

		1060		0.0396788865

		1070		0.0390886333

		1080		0.0381243255

		1090		0.0368141285

		1100		0.0351955335

		1110		0.033313576

		1120		0.0312187584

		1130		0.0289648093

		1140		0.0266064168

		1150		0.0241970699

		1160		0.0217871207

		1170		0.019422162

		1180		0.0171417822

		1190		0.0149787318

		1200		0.0129585016

		1210		0.01109929

		1220		0.0094123112

		1230		0.0079023821

		1240		0.0065687153

		1250		0.0054058441

		1260		0.004404608

		1270		0.0035531347

		1280		0.0028377671

		1290		0.0022438948

		1300		0.0017566648

		1310		0.0013615574

		1320		0.0010448253

		1330		0.0007938018

		1340		0.0005970918

		1350		0.0004446628

		1360		0.0003278545

		1370		0.0002393273

		1380		0.0001729672

		1390		0.0001237645

		1400		0.0000876777

		1410		0.0000614954

		1420		0.0000427029

		1430		0.0000293584

		1440		0.0000199833

		1450		0.0000134668

		1460		0.0000089851

		1470		0.0000059352

		1480		0.0000038816

		1490		0.0000025134

		1500		0.0000016112

		1510		0.0000010226

		1520		0.0000006426

		1530		0.0000003998

		1540		0.0000002462

		1550		0.0000001502

		1560		0.0000000907

		1570		0.0000000542

		1580		0.0000000321

		1590		0.0000000188

		1600		0.0000000109

		1610		0.0000000063

		1620		0.0000000036

		1630		0.000000002

		1640		0.0000000011

		1650		0.0000000006

		1660		0.0000000003

		1670		0.0000000002

		1680		0.0000000001

		1690		0.0000000001

		1700		0
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Spec Limits

3-sigma Process
(shifted 0.5 std. dev.)
Cp = 1.0
Cpk = 0.833
ppm = 6,442
(about 2.72-sigma)

0.045

0.045



Chart2c

		300		5.18587395540809E-16

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0

		420		0

		430		0

		440		0

		450		0

		460		0.0000000001

		470		0.0000000001

		480		0.0000000002

		490		0.0000000003

		500		0.0000000006

		510		0.0000000011

		520		0.000000002

		530		0.0000000036

		540		0.0000000063

		550		0.0000000109

		560		0.0000000188

		570		0.0000000321

		580		0.0000000542

		590		0.0000000907

		600		0.0000001502

		610		0.0000002462

		620		0.0000003998

		630		0.0000006426

		640		0.0000010226

		650		0.0000016112

		660		0.0000025134

		670		0.0000038816

		680		0.0000059352

		690		0.0000089851

		700		0.0000134668

		710		0.0000199833

		720		0.0000293584

		730		0.0000427029

		740		0.0000614954

		750		0.0000876777

		760		0.0001237645

		770		0.0001729672

		780		0.0002393273

		790		0.0003278545

		800		0.0004446628

		810		0.0005970918

		820		0.0007938018

		830		0.0010448253

		840		0.0013615574

		850		0.0017566648

		860		0.0022438948

		870		0.0028377671

		880		0.0035531347

		890		0.004404608

		900		0.0054058441

		910		0.0065687153

		920		0.0079023821

		930		0.0094123112

		940		0.01109929

		950		0.0129585016

		960		0.0149787318

		970		0.0171417822

		980		0.019422162

		990		0.0217871207

		1000		0.0241970699

		1010		0.0266064168

		1020		0.0289648093

		1030		0.0312187584

		1040		0.033313576

		1050		0.0351955335

		1060		0.0368141285

		1070		0.0381243255

		1080		0.0390886333

		1090		0.0396788865

		1100		0.0398776117

		1110		0.0396788865

		1120		0.0390886333

		1130		0.0381243255

		1140		0.0368141285

		1150		0.0351955335

		1160		0.033313576

		1170		0.0312187584

		1180		0.0289648093

		1190		0.0266064168

		1200		0.0241970699

		1210		0.0217871207

		1220		0.019422162

		1230		0.0171417822

		1240		0.0149787318

		1250		0.0129585016

		1260		0.01109929

		1270		0.0094123112

		1280		0.0079023821

		1290		0.0065687153

		1300		0.0054058441

		1310		0.004404608

		1320		0.0035531347

		1330		0.0028377671

		1340		0.0022438948

		1350		0.0017566648

		1360		0.0013615574

		1370		0.0010448253

		1380		0.0007938018

		1390		0.0005970918

		1400		0.0004446628

		1410		0.0003278545

		1420		0.0002393273

		1430		0.0001729672

		1440		0.0001237645

		1450		0.0000876777

		1460		0.0000614954

		1470		0.0000427029

		1480		0.0000293584

		1490		0.0000199833

		1500		0.0000134668

		1510		0.0000089851

		1520		0.0000059352

		1530		0.0000038816

		1540		0.0000025134

		1550		0.0000016112

		1560		0.0000010226

		1570		0.0000006426

		1580		0.0000003998

		1590		0.0000002462

		1600		0.0000001502

		1610		0.0000000907

		1620		0.0000000542

		1630		0.0000000321

		1640		0.0000000188

		1650		0.0000000109

		1660		0.0000000063

		1670		0.0000000036

		1680		0.000000002

		1690		0.0000000011

		1700		0
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Spec Limits

3-sigma Process
(shifted 1.0 std. dev.)
Cp = 1.0
Cpk = 0.667
ppm = 22,782
(about 2.28-sigma)

0.045

0.045



Chart2d

		300		8.41071553505901E-18

		310		1.9566342138672E-17

		320		4.50657798818433E-17

		330		1.02764873206236E-16

		340		2.32008045274651E-16

		350		5.18587395540809E-16

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0

		420		0

		430		0

		440		0

		450		0

		460		0

		470		0

		480		0

		490		0

		500		0

		510		0.0000000001

		520		0.0000000001

		530		0.0000000002

		540		0.0000000003

		550		0.0000000006

		560		0.0000000011

		570		0.000000002

		580		0.0000000036

		590		0.0000000063

		600		0.0000000109

		610		0.0000000188

		620		0.0000000321

		630		0.0000000542

		640		0.0000000907

		650		0.0000001502

		660		0.0000002462

		670		0.0000003998

		680		0.0000006426

		690		0.0000010226

		700		0.0000016112

		710		0.0000025134

		720		0.0000038816

		730		0.0000059352

		740		0.0000089851

		750		0.0000134668

		760		0.0000199833

		770		0.0000293584

		780		0.0000427029

		790		0.0000614954

		800		0.0000876777

		810		0.0001237645

		820		0.0001729672

		830		0.0002393273

		840		0.0003278545

		850		0.0004446628

		860		0.0005970918

		870		0.0007938018

		880		0.0010448253

		890		0.0013615574

		900		0.0017566648

		910		0.0022438948

		920		0.0028377671

		930		0.0035531347

		940		0.004404608

		950		0.0054058441

		960		0.0065687153

		970		0.0079023821

		980		0.0094123112

		990		0.01109929

		1000		0.0129585016

		1010		0.0149787318

		1020		0.0171417822

		1030		0.019422162

		1040		0.0217871207

		1050		0.0241970699

		1060		0.0266064168

		1070		0.0289648093

		1080		0.0312187584

		1090		0.033313576

		1100		0.0351955335

		1110		0.0368141285

		1120		0.0381243255

		1130		0.0390886333

		1140		0.0396788865

		1150		0.0398776117

		1160		0.0396788865

		1170		0.0390886333

		1180		0.0381243255

		1190		0.0368141285

		1200		0.0351955335

		1210		0.033313576

		1220		0.0312187584

		1230		0.0289648093

		1240		0.0266064168

		1250		0.0241970699

		1260		0.0217871207

		1270		0.019422162

		1280		0.0171417822

		1290		0.0149787318

		1300		0.0129585016

		1310		0.01109929

		1320		0.0094123112

		1330		0.0079023821

		1340		0.0065687153

		1350		0.0054058441

		1360		0.004404608

		1370		0.0035531347

		1380		0.0028377671

		1390		0.0022438948

		1400		0.0017566648

		1410		0.0013615574

		1420		0.0010448253

		1430		0.0007938018

		1440		0.0005970918

		1450		0.0004446628

		1460		0.0003278545

		1470		0.0002393273

		1480		0.0001729672

		1490		0.0001237645

		1500		0.0000876777

		1510		0.0000614954

		1520		0.0000427029

		1530		0.0000293584

		1540		0.0000199833

		1550		0.0000134668

		1560		0.0000089851

		1570		0.0000059352

		1580		0.0000038816

		1590		0.0000025134

		1600		0.0000016112

		1610		0.0000010226

		1620		0.0000006426

		1630		0.0000003998

		1640		0.0000002462

		1650		0.0000001502

		1660		0.0000000907

		1670		0.0000000542

		1680		0.0000000321

		1690		0.0000000188

		1700		0



&A

Page &P

Spec Limits

3-sigma Process
(shifted 1.5 std. dev.)
Cp = 1.0
Cpk = 0.5
ppm = 66,811
(about 1.83-sigma)

0.045

0.045




3-sigma Proce}s W Spec Limits
(shifted 0.5 std. dev.)

Cp=1.0
Cpk =0.833
ppm =6,442

(about 2.72-sigr




Data1

		1000

		22

								Charts 1-5, 1a																																Chart 2b				Chart 2c				Chart 2d

		16				5.5						(making the customer chage specs)

		50				3.1112698372						2-sigma		3-sigma		4-sigma		5-sigma		6-sigma				Chart 2a				Chart 3a				Chart 4a				Chart 5a

								Std = 1				Chart 1		Chart 2		Chart 3		Chart 4		Chart 5				3 sig				4 sig				5sig				6sig				Std = 1				Std = 1				Std = 1

						100		100		Sigmas		Spec Limits		Spec Limits		Spec Limits		Spec Limits		Spec Limits				66.6666666667				50				40				33.3333333333		100		100		100		100		100		100

		0		-5		4.59337105561293E-24		8.01578961459381E-24		-10																														0				0				0

		10		5		1.26091606702067E-23		2.16628272709297E-23		-9.9																														0				0				0

		20		15		3.42719879411365E-23		5.79621473082571E-23		-9.8

		30		25		9.22341352493936E-23		1.53544513097838E-22		-9.7

		40		35		2.45778648347232E-22		4.02702796960489E-22		-9.6

		50		45		6.48481445307721E-22		1.0456720571804E-21		-9.5

		60		55		1.69415350248812E-21		2.68823279657834E-21		-9.4

		70		65		4.38238629906646E-21		6.84224729226144E-21		-9.3

		80		75		1.12246335913279E-20		1.72421404932742E-20		-9.2

		90		85		2.84667740846021E-20		4.30173960280948E-20		-9.1

		100		95		7.14841701126969E-20		1.06257008301857E-19		-9

		110		105		1.77741178414554E-19		2.59855301516348E-19		-8.9

		120		115		4.37596479930902E-19		6.29167257616584E-19		-8.8

		130		125		1.06676373754749E-18		1.5082078004644E-18		-8.7

		140		135		2.57497153801189E-18		3.57945405283851E-18		-8.6

		150		145		6.1544255908504E-18		8.41071553505901E-18		-8.5

		160		155		1.45651411259094E-17		1.9566342138672E-17		-8.4

		170		165		3.41314832645815E-17		4.50657798818433E-17		-8.3

		180		175		7.91972631464248E-17		1.02764873206236E-16		-8.2

		190		185		1.81962136352661E-16		2.32008045274651E-16		-8.1

		200		195		4.13970181627312E-16		5.18587395540809E-16		-8

		210		205		9.32557577168121E-16		0		-7.9

		220		215		0		0		-7.8

		230		225		0		0		-7.7

		240		235		0		0		-7.6

		250		245		0		0		-7.5

		260		255		0		0		-7.4

		270		265		0		0		-7.3

		280		275		0		0		-7.2

		290		285		0		0		-7.1

		300		295		0		0		-7																												0		0		4.13970181627312E-16		5.18587395540809E-16		6.1544255908504E-18		8.41071553505901E-18

		310		305		0		0		-6.9																												0		0		9.32557577168121E-16		0		1.45651411259094E-17		1.9566342138672E-17

		320		315		0		0		-6.8																												0		0		0		0		3.41314832645815E-17		4.50657798818433E-17

		330		325		0		0		-6.7																												0		0		0		0		7.91972631464248E-17		1.02764873206236E-16

		340		335		0		0		-6.6																												0		0		0		0		1.81962136352661E-16		2.32008045274651E-16

		350		345		0		0		-6.5																												0		0		0		0		4.13970181627312E-16		5.18587395540809E-16

		360		355		0.0000000001		0.0000000001		-6.4																												0		0		0		0		9.32557577168121E-16		0

		370		365		0.0000000001		0.0000000001		-6.3																												0		0		0		0		0		0

		380		375		0.0000000002		0.0000000002		-6.2																												0		0		0		0		0		0

		390		385		0.0000000004		0.0000000003		-6.1																												0		0		0		0		0		0

		400		395		0.0000000007		0.0000000006		-6										0.045																		0		0		0		0		0		0

		410		405		0.0000000013		0.0000000011		-5.9																												0.0000000001		0.0000000001		0		0		0		0

		420		415		0.0000000025		0.000000002		-5.8																												0.0000000001		0.0000000001		0		0		0		0

		430		425		0.0000000045		0.0000000036		-5.7																												0.0000000002		0.0000000002		0		0		0		0

		440		435		0.000000008		0.0000000063		-5.6																												0.0000000004		0.0000000003		0		0		0		0

		450		445		0.0000000143		0.0000000109		-5.5																												0.0000000007		0.0000000006		0		0		0		0

		460		455		0.0000000252		0.0000000188		-5.4																												0.0000000013		0.0000000011		0.0000000001		0.0000000001		0		0

		470		465		0.000000044		0.0000000321		-5.3																												0.0000000025		0.000000002		0.0000000001		0.0000000001		0		0

		480		475		0.000000076		0.0000000542		-5.2																												0.0000000045		0.0000000036		0.0000000002		0.0000000002		0		0

		490		485		0.0000001302		0.0000000907		-5.1																												0.000000008		0.0000000063		0.0000000004		0.0000000003		0		0

		500		495		0.0000002209		0.0000001502		-5								0.045																				0.0000000143		0.0000000109		0.0000000007		0.0000000006		0		0

		510		505		0.0000003711		0.0000002462		-4.9																												0.0000000252		0.0000000188		0.0000000013		0.0000000011		0.0000000001		0.0000000001

		520		515		0.0000006173		0.0000003998		-4.8																												0.000000044		0.0000000321		0.0000000025		0.000000002		0.0000000001		0.0000000001

		530		525		0.0000010171		0.0000006426		-4.7																												0.000000076		0.0000000542		0.0000000045		0.0000000036		0.0000000002		0.0000000002

		540		535		0.0000016597		0.0000010226		-4.6																												0.0000001302		0.0000000907		0.000000008		0.0000000063		0.0000000004		0.0000000003

		550		545		0.0000026823		0.0000016112		-4.5																												0.0000002209		0.0000001502		0.0000000143		0.0000000109		0.0000000007		0.0000000006

		560		555		0.0000042935		0.0000025134		-4.4																												0.0000003711		0.0000002462		0.0000000252		0.0000000188		0.0000000013		0.0000000011

		570		565		0.0000068069		0.0000038816		-4.3																												0.0000006173		0.0000003998		0.000000044		0.0000000321		0.0000000025		0.000000002

		580		575		0.0000106885		0.0000059352		-4.2																												0.0000010171		0.0000006426		0.000000076		0.0000000542		0.0000000045		0.0000000036

		590		585		0.0000166238		0.0000089851		-4.1																												0.0000016597		0.0000010226		0.0000001302		0.0000000907		0.000000008		0.0000000063

		600		595		0.0000256088		0.0000134668		-4						0.045																						0.0000026823		0.0000016112		0.0000002209		0.0000001502		0.0000000143		0.0000000109

		610		605		0.0000390756		0.0000199833		-3.9																												0.0000042935		0.0000025134		0.0000003711		0.0000002462		0.0000000252		0.0000000188

		620		615		0.0000590589		0.0000293584		-3.8																												0.0000068069		0.0000038816		0.0000006173		0.0000003998		0.000000044		0.0000000321

		630		625		0.0000884173		0.0000427029		-3.7																												0.0000106885		0.0000059352		0.0000010171		0.0000006426		0.000000076		0.0000000542

		640		635		0.0001311202		0.0000614954		-3.6																												0.0000166238		0.0000089851		0.0000016597		0.0000010226		0.0000001302		0.0000000907

		650		645		0.0001926156		0.0000876777		-3.5																												0.0000256088		0.0000134668		0.0000026823		0.0000016112		0.0000002209		0.0000001502

		660		655		0.0002802933		0.0001237645		-3.4																												0.0000390756		0.0000199833		0.0000042935		0.0000025134		0.0000003711		0.0000002462

		670		665		0.0004040578		0.0001729672		-3.3																												0.0000590589		0.0000293584		0.0000068069		0.0000038816		0.0000006173		0.0000003998

		680		675		0.000577025		0.0002393273		-3.2																												0.0000884173		0.0000427029		0.0000106885		0.0000059352		0.0000010171		0.0000006426

		690		685		0.0008163523		0.0003278545		-3.1																												0.0001311202		0.0000614954		0.0000166238		0.0000089851		0.0000016597		0.0000010226

		700		695		0.0011442068		0.0004446628		-3				0.045																								0.0001926156		0.0000876777		0.0000256088		0.0000134668		0.0000026823		0.0000016112

		710		705		0.0015888696		0.0005970918		-2.9																												0.0002802933		0.0001237645		0.0000390756		0.0000199833		0.0000042935		0.0000025134

		720		715		0.0021859615		0.0007938018		-2.8																												0.0004040578		0.0001729672		0.0000590589		0.0000293584		0.0000068069		0.0000038816

		730		725		0.0029797632		0.0010448253		-2.7																												0.000577025		0.0002393273		0.0000884173		0.0000427029		0.0000106885		0.0000059352

		740		735		0.0040245885		0.0013615574		-2.6														3 sig				4 sig				5sig				6sig		0.0008163523		0.0003278545		0.0001311202		0.0000614954		0.0000166238		0.0000089851

		750		745		0.005386146		0.0017566648		-2.5														0.000065386		0.0000535387		0.0000001698		0.0000003094		0.0000000001		0.0000000004		0		0.0011442068		0.0004446628		0.0001926156		0.0000876777		0.0000256088		0.0000134668

		760		755		0.0071428107		0.0022438948		-2.4														0.0001189247		0.0000928167		0.0000004792		0.0000008216		0.0000000005		0.0000000017		0		0.0015888696		0.0005970918		0.0002802933		0.0001237645		0.0000390756		0.0000199833

		770		765		0.0093867055		0.0028377671		-2.3														0.0002117414		0.0001573371		0.0000013008		0.0000020969		0.0000000021		0.0000000072		0		0.0021859615		0.0007938018		0.0004040578		0.0001729672		0.0000590589		0.0000293584

		780		775		0.0122244727		0.0035531347		-2.2														0.0003690785		0.0002607849		0.0000033977		0.0000051422		0.0000000093		0.000000029		0		0.0029797632		0.0010448253		0.000577025		0.0002393273		0.0000884173		0.0000427029

		790		785		0.0157776074		0.004404608		-2.1														0.0006298633		0.0004226494		0.0000085399		0.0000121176		0.0000000383		0.0000001105		0.0000000001		0.0040245885		0.0013615574		0.0008163523		0.0003278545		0.0001311202		0.0000614954

		800		795		0.0201822154		0.0054058441		-2		0.045										0.125		0.0010525128		0.0006697683		0.0000206575		0.0000274388		0.0000001488		0.0000003953		0.0000000004		0.005386146		0.0017566648		0.0011442068		0.0004446628		0.0001926156		0.0000876777

		810		805		0.0255880595		0.0065687153		-1.9														0.0017222811		0.0010378043		0.0000480963		0.0000597034		0.000000544		0.0000013289		0.0000000025		0.0071428107		0.0022438948		0.0015888696		0.0005970918		0.0002802933		0.0001237645

		820		815		0.0321567748		0.0079023821		-1.8														0.0027600854		0.001572363		0.0001077997		0.0001248293		0.000001873		0.0000041986		0.0000000143		0.0093867055		0.0028377671		0.0021859615		0.0007938018		0.0004040578		0.0001729672

		830		825		0.0400591569		0.0094123112		-1.7														0.0043324484		0.0023293604		0.0002326291		0.0002507951		0.0000060716		0.0000124651		0.000000076		0.0122244727		0.0035531347		0.0029797632		0.0010448253		0.000577025		0.0002393273

		840		835		0.049471468		0.01109929		-1.6														0.0066618088		0.0033741713		0.0004834241		0.0004841791		0.0000185367		0.0000347756		0.0000003711		0.0157776074		0.004404608		0.0040245885		0.0013615574		0.0008163523		0.0003278545

		850		845		0.060570758		0.0129585016		-1.5														0.0100359801		0.0047790781		0.0009676032		0.0008982101		0.0000533123		0.0000911684		0.0000016597		0.0201822154		0.0054058441		0.005386146		0.0017566648		0.0011442068		0.0004446628

		860		855		0.0735292596		0.0149787318		-1.4														0.0148150582		0.0066186239		0.0018658133		0.0016011605		0.0001444807		0.0002245977		0.0000068069		0.0255880595		0.0065687153		0.0071428107		0.0022438948		0.0015888696		0.0005970918

		870		865		0.0885079914		0.0171417822		-1.3														0.0214336821		0.0089626797		0.0034669738		0.0027426915		0.0003690785		0.0005199468		0.0000256088		0.0321567748		0.0079023821		0.0093867055		0.0028377671		0.0021859615		0.0007938018

		880		875		0.1056497737		0.019422162		-1.2														0.0303963618		0.0118673745		0.0062096653		0.0045144447		0.0008890253		0.0011311122		0.0000884173		0.0400591569		0.0094123112		0.0122244727		0.0035531347		0.0029797632		0.0010448253

		890		885		0.1250719356		0.0217871207		-1.1														0.0422637363		0.015364486		0.01072411		0.0071403105		0.0020201375		0.0023123109		0.0002802933		0.049471468		0.01109929		0.0157776074		0.004404608		0.0040245885		0.0013615574

		900		895		0.1468590564		0.0241970699		-1														0.0576282223		0.0194503783		0.0178644206		0.0108521393		0.0043324484		0.0044420267		0.0008163523		0.060570758		0.0129585016		0.0201822154		0.0054058441		0.005386146		0.0017566648

		910		905		0.1710561263		0.0266064168		-0.9														0.0770786006		0.0240760204		0.0287165598		0.0158489029		0.0087744751		0.0080188314		0.0021859615		0.0735292596		0.0149787318		0.0255880595		0.0065687153		0.0071428107		0.0022438948

		920		915		0.1976625431		0.0289648093		-0.8														0.101154621		0.0291398961		0.0445654628		0.0222417385		0.0167933064		0.0136030553		0.005386146		0.0885079914		0.0171417822		0.0321567748		0.0079023821		0.0093867055		0.0028377671

		930		925		0.2266273524		0.0312187584		-0.7														0.1302945171		0.0344856128		0.0668072013		0.0299932833		0.0303963618		0.0216849176		0.0122244727		0.1056497737		0.019422162		0.0400591569		0.0094123112		0.0122244727		0.0035531347

		940		935		0.2578461108		0.033313576		-0.6														0.16478013		0.0399056654		0.0968004846		0.0388655764		0.0520812794		0.0324844429		0.0255880595		0.1250719356		0.0217871207		0.049471468		0.01109929		0.0157776074		0.004404608

		950		945		0.2911596868		0.0351955335		-0.5														0.2046857953		0.0451520871		0.1356660609		0.0483940644		0.0845657224		0.0457287948		0.049471468		0.1468590564		0.0241970699		0.060570758		0.0129585016		0.0201822154		0.0054058441

		960		955		0.3263552203		0.0368141285		-0.4														0.2498378825		0.049953713		0.1840601253		0.0579035269		0.1302945171		0.0604924357		0.0885079914		0.1710561263		0.0266064168		0.0735292596		0.0149787318		0.0255880595		0.0065687153

		970		965		0.3631693488		0.0381243255		-0.3														0.2997915955		0.0540386379		0.2419636522		0.0665738865		0.1907869529		0.0751985762		0.1468590564		0.1976625431		0.0289648093		0.0885079914		0.0171417822		0.0321567748		0.0079023821

		980		975		0.4012936743		0.0390886333		-0.2														0.3538302333		0.0571594038		0.3085375387		0.0735510391		0.265985529		0.0878447043		0.2266273524		0.2266273524		0.0312187584		0.1056497737		0.019422162		0.0400591569		0.0094123112

		990		985		0.4403823076		0.0396788865		-0.1														0.4109896371		0.0591177188		0.3820885778		0.0780835849		0.3538302333		0.0964315418		0.3263552203		0.2578461108		0.033313576		0.1250719356		0.0217871207		0.049471468		0.01109929

		1000		995		0.4800611942		0.0398776117		0														0.4701073559		0.0597852881		0.4601721627		0.0796556746		0.4502617752		0.0994764497		0.4403823076		0.2911596868		0.0351955335		0.1468590564		0.0241970699		0.060570758		0.0129585016

		1010		1005		0.5199388058		0.0396788865		0.1														0.5298926441		0.0591177188		0.5398278373		0.0780835849		0.5497382248		0.0964315418		0.5596176924		0.3263552203		0.0368141285		0.1710561263		0.0266064168		0.0735292596		0.0149787318

		1020		1015		0.5596176924		0.0390886333		0.2														0.5890103629		0.0571594038		0.6179114222		0.0735510391		0.6461697667		0.0878447043		0.6736447797		0.3631693488		0.0381243255		0.1976625431		0.0289648093		0.0885079914		0.0171417822

		1030		1025		0.5987063257		0.0381243255		0.3														0.6461697667		0.0540386379		0.6914624613		0.0665738865		0.734014471		0.0751985762		0.7733726476		0.4012936743		0.0390886333		0.2266273524		0.0312187584		0.1056497737		0.019422162

		1040		1035		0.6368306512		0.0368141285		0.4														0.7002084045		0.049953713		0.7580363478		0.0579035269		0.8092130471		0.0604924357		0.8531409436		0.4403823076		0.0396788865		0.2578461108		0.033313576		0.1250719356		0.0217871207

		1050		1045		0.6736447797		0.0351955335		0.5														0.7501621175		0.0451520871		0.8159398747		0.0483940644		0.8697054829		0.0457287948		0.9114920086		0.4800611942		0.0398776117		0.2911596868		0.0351955335		0.1468590564		0.0241970699

		1060		1055		0.7088403132		0.033313576		0.6														0.7953142047		0.0399056654		0.8643339391		0.0388655764		0.9154342776		0.0324844429		0.950528532		0.5199388058		0.0396788865		0.3263552203		0.0368141285		0.1710561263		0.0266064168

		1070		1065		0.7421538892		0.0312187584		0.7														0.83521987		0.0344856128		0.9031995154		0.0299932833		0.9479187206		0.0216849176		0.9744119405		0.5596176924		0.0390886333		0.3631693488		0.0381243255		0.1976625431		0.0289648093

		1080		1075		0.7733726476		0.0289648093		0.8														0.8697054829		0.0291398961		0.9331927987		0.0222417385		0.9696036382		0.0136030553		0.9877755273		0.5987063257		0.0381243255		0.4012936743		0.0390886333		0.2266273524		0.0312187584

		1090		1085		0.8023374569		0.0266064168		0.9														0.898845379		0.0240760204		0.9554345372		0.0158489029		0.9832066936		0.0080188314		0.994613854		0.6368306512		0.0368141285		0.4403823076		0.0396788865		0.2578461108		0.033313576

		1100		1095		0.8289438737		0.0241970699		1														0.9229213994		0.0194503783		0.9712834402		0.0108521393		0.9912255249		0.0044420267		0.9978140385		0.6736447797		0.0351955335		0.4800611942		0.0398776117		0.2911596868		0.0351955335

		1110		1105		0.8531409436		0.0217871207		1.1														0.9423717777		0.015364486		0.9821355794		0.0071403105		0.9956675516		0.0023123109		0.9991836477		0.7088403132		0.033313576		0.5199388058		0.0396788865		0.3263552203		0.0368141285

		1120		1115		0.8749280644		0.019422162		1.2														0.9577362637		0.0118673745		0.98927589		0.0045144447		0.9979798625		0.0011311122		0.9997197067		0.7421538892		0.0312187584		0.5596176924		0.0390886333		0.3631693488		0.0381243255

		1130		1125		0.8943502263		0.0171417822		1.3														0.9696036382		0.0089626797		0.9937903347		0.0027426915		0.9991109747		0.0005199468		0.9999115827		0.7733726476		0.0289648093		0.5987063257		0.0381243255		0.4012936743		0.0390886333

		1140		1135		0.9114920086		0.0149787318		1.4														0.9785663179		0.0066186239		0.9965330262		0.0016011605		0.9996309215		0.0002245977		0.9999743912		0.8023374569		0.0266064168		0.6368306512		0.0368141285		0.4403823076		0.0396788865

		1150		1145		0.9264707404		0.0129585016		1.5														0.9851849418		0.0047790781		0.9981341867		0.0008982101		0.9998555193		0.0000911684		0.9999931931		0.8289438737		0.0241970699		0.6736447797		0.0351955335		0.4800611942		0.0398776117

		1160		1155		0.939429242		0.01109929		1.6														0.9899640199		0.0033741713		0.9990323968		0.0004841791		0.9999466877		0.0000347756		0.9999983403		0.8531409436		0.0217871207		0.7088403132		0.033313576		0.5199388058		0.0396788865

		1170		1165		0.950528532		0.0094123112		1.7														0.9933381912		0.0023293604		0.9995165759		0.0002507951		0.9999814633		0.0000124651		0.9999996289		0.8749280644		0.019422162		0.7421538892		0.0312187584		0.5596176924		0.0390886333

		1180		1175		0.9599408431		0.0079023821		1.8														0.9956675516		0.001572363		0.9997673709		0.0001248293		0.9999939284		0.0000041986		0.999999924		0.8943502263		0.0171417822		0.7733726476		0.0289648093		0.5987063257		0.0381243255

		1190		1185		0.9678432252		0.0065687153		1.9														0.9972399146		0.0010378043		0.9998922003		0.0000597034		0.999998127		0.0000013289		0.9999999857		0.9114920086		0.0149787318		0.8023374569		0.0266064168		0.6368306512		0.0368141285

		1200		1195		0.9744119405		0.0054058441		2		0.045										0.125		0.9982777189		0.0006697683		0.9999519037		0.0000274388		0.999999456		0.0000003953		0.9999999975		0.9264707404		0.0129585016		0.8289438737		0.0241970699		0.6736447797		0.0351955335

		1210		1205		0.9798177846		0.004404608		2.1														0.9989474872		0.0004226494		0.9999793425		0.0000121176		0.9999998512		0.0000001105		0.9999999996		0.939429242		0.01109929		0.8531409436		0.0217871207		0.7088403132		0.033313576

		1220		1215		0.9842223926		0.0035531347		2.2														0.9993701367		0.0002607849		0.9999914601		0.0000051422		0.9999999617		0.000000029		0.9999999999		0.950528532		0.0094123112		0.8749280644		0.019422162		0.7421538892		0.0312187584

		1230		1225		0.9877755273		0.0028377671		2.3														0.9996309215		0.0001573371		0.9999966023		0.0000020969		0.9999999907		0.0000000072		1		0.9599408431		0.0079023821		0.8943502263		0.0171417822		0.7733726476		0.0289648093

		1240		1235		0.9906132945		0.0022438948		2.4														0.9997882586		0.0000928167		0.9999986992		0.0000008216		0.9999999979		0.0000000017		1		0.9678432252		0.0065687153		0.9114920086		0.0149787318		0.8023374569		0.0266064168

		1250		1245		0.9928571893		0.0017566648		2.5														0.9998810753		0		0.9999995208		0		0.9999999995		0		1		0.9744119405		0.0054058441		0.9264707404		0.0129585016		0.8289438737		0.0241970699

		1260		1255		0.994613854		0.0013615574		2.6																												0.9798177846		0.004404608		0.939429242		0.01109929		0.8531409436		0.0217871207

		1270		1265		0.9959754115		0.0010448253		2.7																												0.9842223926		0.0035531347		0.950528532		0.0094123112		0.8749280644		0.019422162

		1280		1275		0.9970202368		0.0007938018		2.8																												0.9877755273		0.0028377671		0.9599408431		0.0079023821		0.8943502263		0.0171417822

		1290		1285		0.9978140385		0.0005970918		2.9																												0.9906132945		0.0022438948		0.9678432252		0.0065687153		0.9114920086		0.0149787318

		1300		1295		0.9984111304		0.0004446628		3				0.045																								0.9928571893		0.0017566648		0.9744119405		0.0054058441		0.9264707404		0.0129585016

		1310		1305		0.9988557932		0.0003278545		3.1																												0.994613854		0.0013615574		0.9798177846		0.004404608		0.939429242		0.01109929

		1320		1315		0.9991836477		0.0002393273		3.2																												0.9959754115		0.0010448253		0.9842223926		0.0035531347		0.950528532		0.0094123112

		1330		1325		0.999422975		0.0001729672		3.3																												0.9970202368		0.0007938018		0.9877755273		0.0028377671		0.9599408431		0.0079023821

		1340		1335		0.9995959422		0.0001237645		3.4																												0.9978140385		0.0005970918		0.9906132945		0.0022438948		0.9678432252		0.0065687153

		1350		1345		0.9997197067		0.0000876777		3.5																												0.9984111304		0.0004446628		0.9928571893		0.0017566648		0.9744119405		0.0054058441

		1360		1355		0.9998073844		0.0000614954		3.6																												0.9988557932		0.0003278545		0.994613854		0.0013615574		0.9798177846		0.004404608

		1370		1365		0.9998688798		0.0000427029		3.7																												0.9991836477		0.0002393273		0.9959754115		0.0010448253		0.9842223926		0.0035531347

		1380		1375		0.9999115827		0.0000293584		3.8																												0.999422975		0.0001729672		0.9970202368		0.0007938018		0.9877755273		0.0028377671

		1390		1385		0.9999409411		0.0000199833		3.9																												0.9995959422		0.0001237645		0.9978140385		0.0005970918		0.9906132945		0.0022438948

		1400		1395		0.9999609244		0.0000134668		4						0.045																						0.9997197067		0.0000876777		0.9984111304		0.0004446628		0.9928571893		0.0017566648

		1410		1405		0.9999743912		0.0000089851		4.1																												0.9998073844		0.0000614954		0.9988557932		0.0003278545		0.994613854		0.0013615574

		1420		1415		0.9999833762		0.0000059352		4.2																												0.9998688798		0.0000427029		0.9991836477		0.0002393273		0.9959754115		0.0010448253

		1430		1425		0.9999893115		0.0000038816		4.3																												0.9999115827		0.0000293584		0.999422975		0.0001729672		0.9970202368		0.0007938018

		1440		1435		0.9999931931		0.0000025134		4.4																												0.9999409411		0.0000199833		0.9995959422		0.0001237645		0.9978140385		0.0005970918

		1450		1445		0.9999957065		0.0000016112		4.5																												0.9999609244		0.0000134668		0.9997197067		0.0000876777		0.9984111304		0.0004446628

		1460		1455		0.9999973177		0.0000010226		4.6																												0.9999743912		0.0000089851		0.9998073844		0.0000614954		0.9988557932		0.0003278545

		1470		1465		0.9999983403		0.0000006426		4.7																												0.9999833762		0.0000059352		0.9998688798		0.0000427029		0.9991836477		0.0002393273

		1480		1475		0.9999989829		0.0000003998		4.8																												0.9999893115		0.0000038816		0.9999115827		0.0000293584		0.999422975		0.0001729672

		1490		1485		0.9999993827		0.0000002462		4.9																												0.9999931931		0.0000025134		0.9999409411		0.0000199833		0.9995959422		0.0001237645

		1500		1495		0.9999996289		0.0000001502		5								0.045																				0.9999957065		0.0000016112		0.9999609244		0.0000134668		0.9997197067		0.0000876777

		1510		1505		0.9999997791		0.0000000907		5.1																												0.9999973177		0.0000010226		0.9999743912		0.0000089851		0.9998073844		0.0000614954

		1520		1515		0.9999998698		0.0000000542		5.2																												0.9999983403		0.0000006426		0.9999833762		0.0000059352		0.9998688798		0.0000427029

		1530		1525		0.999999924		0.0000000321		5.3																												0.9999989829		0.0000003998		0.9999893115		0.0000038816		0.9999115827		0.0000293584

		1540		1535		0.999999956		0.0000000188		5.4																												0.9999993827		0.0000002462		0.9999931931		0.0000025134		0.9999409411		0.0000199833

		1550		1545		0.9999999748		0.0000000109		5.5																												0.9999996289		0.0000001502		0.9999957065		0.0000016112		0.9999609244		0.0000134668

		1560		1555		0.9999999857		0.0000000063		5.6																												0.9999997791		0.0000000907		0.9999973177		0.0000010226		0.9999743912		0.0000089851

		1570		1565		0.999999992		0.0000000036		5.7																												0.9999998698		0.0000000542		0.9999983403		0.0000006426		0.9999833762		0.0000059352

		1580		1575		0.9999999955		0.000000002		5.8																												0.999999924		0.0000000321		0.9999989829		0.0000003998		0.9999893115		0.0000038816

		1590		1585		0.9999999975		0.0000000011		5.9																												0.999999956		0.0000000188		0.9999993827		0.0000002462		0.9999931931		0.0000025134

		1600		1595		0.9999999987		0.0000000006		6										0.045																		0.9999999748		0.0000000109		0.9999996289		0.0000001502		0.9999957065		0.0000016112

		1610		1605		0.9999999993		0.0000000003		6.1																												0.9999999857		0.0000000063		0.9999997791		0.0000000907		0.9999973177		0.0000010226

		1620		1615		0.9999999996		0.0000000002		6.2																												0.999999992		0.0000000036		0.9999998698		0.0000000542		0.9999983403		0.0000006426

		1630		1625		0.9999999998		0.0000000001		6.3																												0.9999999955		0.000000002		0.999999924		0.0000000321		0.9999989829		0.0000003998

		1640		1635		0.9999999999		0.0000000001		6.4																												0.9999999975		0.0000000011		0.999999956		0.0000000188		0.9999993827		0.0000002462

		1650		1645		0.9999999999		0		6.5																												0.9999999987		0.0000000006		0.9999999748		0.0000000109		0.9999996289		0.0000001502

		1660		1655		1		0		6.6																												0.9999999993		0.0000000003		0.9999999857		0.0000000063		0.9999997791		0.0000000907

		1670		1665		1		0		6.7																												0.9999999996		0.0000000002		0.999999992		0.0000000036		0.9999998698		0.0000000542

		1680		1675		1		0		6.8																												0.9999999998		0.0000000001		0.9999999955		0.000000002		0.999999924		0.0000000321

		1690		1685		1		0		6.9																												0.9999999999		0.0000000001		0.9999999975		0.0000000011		0.999999956		0.0000000188

		1700		1695		1		0		7																												0.9999999999		0		0.9999999987		0		0.9999999748		0

		1710		1705		1		0		7.1

		1720		1715		1		0		7.2

		1730		1725		1		0		7.3

		1740		1735		1		0		7.4

		1750		1745		1		0		7.5

		1760		1755		1		0		7.6

		1770		1765		1		0		7.7

		1780		1775		1		0		7.8

		1790		1785		1		0		7.9

		1800		1795		1		0		8

		1810		1805		1		0		8.1

		1820		1815		1		0		8.2

		1830		1825		1		0		8.3

		1840		1835		1		0		8.4

		1850		1845		1		0		8.5

		1860		1855		1		0		8.6

		1870		1865		1		0		8.7

		1880		1875		1		0		8.8

		1890		1885		1		0		8.9

		1900		1895		1		0		9

		1910		1905		1		0		9.1

		1920		1915		1		0		9.2

		1930		1925		1		0		9.3

		1940		1935		1		0		9.4

		1950		1945		1		0		9.5

		1960		1955		1		0		9.6

		1970		1965		1		0		9.7

		1980		1975		1		0		9.8

		1990		1985		1		0		9.9

		2000		1995		1				10
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2-sigma Process
Cp = 0.667
Cpk = 0.667
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3-sigma Process
Cp = 1.0
Cpk = 1.0
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4-sigma Process
Cp = 1.333
Cpk = 1.333
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5-sigma Process
Cp = 1.667
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6-sigma Process
Cp = 2.0
Cpk = 2.0
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2-sigma Process
Cp = 0.667
Cpk = 0.667
45,500 ppm
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		820		0.001572363

		830		0.0023293604

		840		0.0033741713

		850		0.0047790781

		860		0.0066186239

		870		0.0089626797

		880		0.0118673745

		890		0.015364486

		900		0.0194503783

		910		0.0240760204

		920		0.0291398961

		930		0.0344856128

		940		0.0399056654

		950		0.0451520871

		960		0.049953713

		970		0.0540386379

		980		0.0571594038

		990		0.0591177188

		1000		0.0597852881

		1010		0.0591177188

		1020		0.0571594038

		1030		0.0540386379

		1040		0.049953713

		1050		0.0451520871

		1060		0.0399056654

		1070		0.0344856128

		1080		0.0291398961

		1090		0.0240760204

		1100		0.0194503783

		1110		0.015364486

		1120		0.0118673745

		1130		0.0089626797

		1140		0.0066186239

		1150		0.0047790781

		1160		0.0033741713

		1170		0.0023293604

		1180		0.001572363

		1190		0.0010378043

		1200		0.0006697683

		1210		0.0004226494

		1220		0.0002607849

		1230		0.0001573371

		1240		0.0000928167

		1250		0
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Spec Limits

3-sigma Process
Cp = 1.0
Cpk = 1.0
2,700 ppm

0.125

0.125



Chart3a

		750		0.0000003094

		760		0.0000008216

		770		0.0000020969

		780		0.0000051422

		790		0.0000121176

		800		0.0000274388

		810		0.0000597034

		820		0.0001248293

		830		0.0002507951

		840		0.0004841791

		850		0.0008982101

		860		0.0016011605

		870		0.0027426915

		880		0.0045144447

		890		0.0071403105

		900		0.0108521393

		910		0.0158489029

		920		0.0222417385

		930		0.0299932833

		940		0.0388655764

		950		0.0483940644

		960		0.0579035269

		970		0.0665738865

		980		0.0735510391

		990		0.0780835849

		1000		0.0796556746

		1010		0.0780835849

		1020		0.0735510391

		1030		0.0665738865

		1040		0.0579035269

		1050		0.0483940644

		1060		0.0388655764

		1070		0.0299932833

		1080		0.0222417385

		1090		0.0158489029

		1100		0.0108521393

		1110		0.0071403105

		1120		0.0045144447

		1130		0.0027426915

		1140		0.0016011605

		1150		0.0008982101

		1160		0.0004841791

		1170		0.0002507951

		1180		0.0001248293

		1190		0.0000597034

		1200		0.0000274388

		1210		0.0000121176

		1220		0.0000051422

		1230		0.0000020969

		1240		0.0000008216

		1250		0
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Spec Limits

4-sigma Process
Cp = 1.333
Cpk = 1.333
63 ppm

0.125

0.125



Chart4a

		750		0.0000000004

		760		0.0000000017

		770		0.0000000072

		780		0.000000029

		790		0.0000001105

		800		0.0000003953

		810		0.0000013289

		820		0.0000041986

		830		0.0000124651

		840		0.0000347756

		850		0.0000911684

		860		0.0002245977

		870		0.0005199468

		880		0.0011311122

		890		0.0023123109

		900		0.0044420267

		910		0.0080188314

		920		0.0136030553

		930		0.0216849176

		940		0.0324844429

		950		0.0457287948

		960		0.0604924357

		970		0.0751985762

		980		0.0878447043

		990		0.0964315418

		1000		0.0994764497

		1010		0.0964315418

		1020		0.0878447043

		1030		0.0751985762

		1040		0.0604924357

		1050		0.0457287948

		1060		0.0324844429

		1070		0.0216849176

		1080		0.0136030553

		1090		0.0080188314

		1100		0.0044420267

		1110		0.0023123109

		1120		0.0011311122

		1130		0.0005199468

		1140		0.0002245977

		1150		0.0000911684

		1160		0.0000347756

		1170		0.0000124651

		1180		0.0000041986

		1190		0.0000013289

		1200		0.0000003953

		1210		0.0000001105

		1220		0.000000029

		1230		0.0000000072

		1240		0.0000000017

		1250		0
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Spec Limits

5-sigma Process
Cp = 1.667
Cpk = 1.667
0.57 ppm

0.125

0.125



Chart5a

		750		0.0011442068

		760		0.0015888696

		770		0.0021859615

		780		0.0029797632

		790		0.0040245885

		800		0.005386146

		810		0.0071428107

		820		0.0093867055

		830		0.0122244727

		840		0.0157776074

		850		0.0201822154

		860		0.0255880595

		870		0.0321567748

		880		0.0400591569

		890		0.049471468

		900		0.060570758

		910		0.0735292596

		920		0.0885079914

		930		0.1056497737

		940		0.1250719356

		950		0.1468590564

		960		0.1710561263

		970		0.1976625431

		980		0.2266273524

		990		0.2578461108

		1000		0.2911596868

		1010		0.3263552203

		1020		0.3631693488

		1030		0.4012936743

		1040		0.4403823076

		1050		0.4800611942

		1060		0.5199388058

		1070		0.5596176924

		1080		0.5987063257

		1090		0.6368306512

		1100		0.6736447797

		1110		0.7088403132

		1120		0.7421538892

		1130		0.7733726476

		1140		0.8023374569

		1150		0.8289438737

		1160		0.8531409436

		1170		0.8749280644

		1180		0.8943502263

		1190		0.9114920086

		1200		0.9264707404

		1210		0.939429242

		1220		0.950528532

		1230		0.9599408431

		1240		0.9678432252

		1250		0.9744119405
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Spec Limits

6-sigma Process
Cp = 2.0
Cpk = 2.0
0.002 ppm

0.125

0.125



Chart2 (2)

		300		0

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0.0000000001

		370		0.0000000001

		380		0.0000000002

		390		0.0000000003

		400		0.0000000006

		410		0.0000000011

		420		0.000000002

		430		0.0000000036

		440		0.0000000063

		450		0.0000000109

		460		0.0000000188

		470		0.0000000321

		480		0.0000000542

		490		0.0000000907

		500		0.0000001502

		510		0.0000002462

		520		0.0000003998

		530		0.0000006426

		540		0.0000010226

		550		0.0000016112

		560		0.0000025134

		570		0.0000038816

		580		0.0000059352

		590		0.0000089851

		600		0.0000134668

		610		0.0000199833

		620		0.0000293584

		630		0.0000427029

		640		0.0000614954

		650		0.0000876777

		660		0.0001237645

		670		0.0001729672

		680		0.0002393273

		690		0.0003278545

		700		0.0004446628

		710		0.0005970918

		720		0.0007938018

		730		0.0010448253

		740		0.0013615574

		750		0.0017566648

		760		0.0022438948

		770		0.0028377671

		780		0.0035531347

		790		0.004404608

		800		0.0054058441

		810		0.0065687153

		820		0.0079023821

		830		0.0094123112

		840		0.01109929

		850		0.0129585016

		860		0.0149787318

		870		0.0171417822

		880		0.019422162

		890		0.0217871207

		900		0.0241970699

		910		0.0266064168

		920		0.0289648093

		930		0.0312187584

		940		0.033313576

		950		0.0351955335

		960		0.0368141285

		970		0.0381243255

		980		0.0390886333

		990		0.0396788865

		1000		0.0398776117

		1010		0.0396788865

		1020		0.0390886333

		1030		0.0381243255

		1040		0.0368141285

		1050		0.0351955335

		1060		0.033313576

		1070		0.0312187584

		1080		0.0289648093

		1090		0.0266064168

		1100		0.0241970699

		1110		0.0217871207

		1120		0.019422162

		1130		0.0171417822

		1140		0.0149787318

		1150		0.0129585016

		1160		0.01109929

		1170		0.0094123112

		1180		0.0079023821

		1190		0.0065687153

		1200		0.0054058441

		1210		0.004404608

		1220		0.0035531347

		1230		0.0028377671

		1240		0.0022438948

		1250		0.0017566648

		1260		0.0013615574

		1270		0.0010448253

		1280		0.0007938018

		1290		0.0005970918

		1300		0.0004446628

		1310		0.0003278545

		1320		0.0002393273

		1330		0.0001729672

		1340		0.0001237645

		1350		0.0000876777

		1360		0.0000614954

		1370		0.0000427029

		1380		0.0000293584

		1390		0.0000199833

		1400		0.0000134668

		1410		0.0000089851

		1420		0.0000059352

		1430		0.0000038816

		1440		0.0000025134

		1450		0.0000016112

		1460		0.0000010226

		1470		0.0000006426

		1480		0.0000003998

		1490		0.0000002462

		1500		0.0000001502

		1510		0.0000000907

		1520		0.0000000542

		1530		0.0000000321

		1540		0.0000000188

		1550		0.0000000109

		1560		0.0000000063

		1570		0.0000000036

		1580		0.000000002

		1590		0.0000000011

		1600		0.0000000006

		1610		0.0000000003

		1620		0.0000000002

		1630		0.0000000001

		1640		0.0000000001

		1650		0

		1660		0

		1670		0

		1680		0

		1690		0

		1700		0
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Spec Limits

3-sigma Process
(centered)
Cp = 1.0
Cpk = 1.0
2,700 ppm

0.045

0.045



Chart2b

		300		0

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0.0000000001

		420		0.0000000001

		430		0.0000000002

		440		0.0000000003

		450		0.0000000006

		460		0.0000000011

		470		0.000000002

		480		0.0000000036

		490		0.0000000063

		500		0.0000000109

		510		0.0000000188

		520		0.0000000321

		530		0.0000000542

		540		0.0000000907

		550		0.0000001502

		560		0.0000002462

		570		0.0000003998

		580		0.0000006426

		590		0.0000010226

		600		0.0000016112

		610		0.0000025134

		620		0.0000038816

		630		0.0000059352

		640		0.0000089851

		650		0.0000134668

		660		0.0000199833

		670		0.0000293584

		680		0.0000427029

		690		0.0000614954

		700		0.0000876777

		710		0.0001237645

		720		0.0001729672

		730		0.0002393273

		740		0.0003278545

		750		0.0004446628

		760		0.0005970918

		770		0.0007938018

		780		0.0010448253

		790		0.0013615574

		800		0.0017566648

		810		0.0022438948

		820		0.0028377671

		830		0.0035531347

		840		0.004404608

		850		0.0054058441

		860		0.0065687153

		870		0.0079023821

		880		0.0094123112

		890		0.01109929

		900		0.0129585016

		910		0.0149787318

		920		0.0171417822

		930		0.019422162

		940		0.0217871207

		950		0.0241970699

		960		0.0266064168

		970		0.0289648093

		980		0.0312187584

		990		0.033313576

		1000		0.0351955335

		1010		0.0368141285

		1020		0.0381243255

		1030		0.0390886333

		1040		0.0396788865

		1050		0.0398776117

		1060		0.0396788865

		1070		0.0390886333

		1080		0.0381243255

		1090		0.0368141285

		1100		0.0351955335

		1110		0.033313576

		1120		0.0312187584

		1130		0.0289648093

		1140		0.0266064168

		1150		0.0241970699

		1160		0.0217871207

		1170		0.019422162

		1180		0.0171417822

		1190		0.0149787318

		1200		0.0129585016

		1210		0.01109929

		1220		0.0094123112

		1230		0.0079023821

		1240		0.0065687153

		1250		0.0054058441

		1260		0.004404608

		1270		0.0035531347

		1280		0.0028377671

		1290		0.0022438948

		1300		0.0017566648

		1310		0.0013615574

		1320		0.0010448253

		1330		0.0007938018

		1340		0.0005970918

		1350		0.0004446628

		1360		0.0003278545

		1370		0.0002393273

		1380		0.0001729672

		1390		0.0001237645

		1400		0.0000876777

		1410		0.0000614954

		1420		0.0000427029

		1430		0.0000293584

		1440		0.0000199833

		1450		0.0000134668

		1460		0.0000089851

		1470		0.0000059352

		1480		0.0000038816

		1490		0.0000025134

		1500		0.0000016112

		1510		0.0000010226

		1520		0.0000006426

		1530		0.0000003998

		1540		0.0000002462

		1550		0.0000001502

		1560		0.0000000907

		1570		0.0000000542

		1580		0.0000000321

		1590		0.0000000188

		1600		0.0000000109

		1610		0.0000000063

		1620		0.0000000036

		1630		0.000000002

		1640		0.0000000011

		1650		0.0000000006

		1660		0.0000000003

		1670		0.0000000002

		1680		0.0000000001

		1690		0.0000000001

		1700		0
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Spec Limits

3-sigma Process
(shifted 0.5 std. dev.)
Cp = 1.0
Cpk = 0.833
ppm = 6,442
(about 2.72-sigma)

0.045

0.045



Chart2c

		300		5.18587395540809E-16

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0

		420		0

		430		0

		440		0

		450		0

		460		0.0000000001

		470		0.0000000001

		480		0.0000000002

		490		0.0000000003

		500		0.0000000006

		510		0.0000000011

		520		0.000000002

		530		0.0000000036

		540		0.0000000063

		550		0.0000000109

		560		0.0000000188

		570		0.0000000321

		580		0.0000000542

		590		0.0000000907

		600		0.0000001502

		610		0.0000002462

		620		0.0000003998

		630		0.0000006426

		640		0.0000010226

		650		0.0000016112

		660		0.0000025134

		670		0.0000038816

		680		0.0000059352

		690		0.0000089851

		700		0.0000134668

		710		0.0000199833

		720		0.0000293584

		730		0.0000427029

		740		0.0000614954

		750		0.0000876777

		760		0.0001237645

		770		0.0001729672

		780		0.0002393273

		790		0.0003278545

		800		0.0004446628

		810		0.0005970918

		820		0.0007938018

		830		0.0010448253

		840		0.0013615574

		850		0.0017566648

		860		0.0022438948

		870		0.0028377671

		880		0.0035531347

		890		0.004404608

		900		0.0054058441

		910		0.0065687153

		920		0.0079023821

		930		0.0094123112

		940		0.01109929

		950		0.0129585016

		960		0.0149787318

		970		0.0171417822

		980		0.019422162

		990		0.0217871207

		1000		0.0241970699

		1010		0.0266064168

		1020		0.0289648093

		1030		0.0312187584

		1040		0.033313576

		1050		0.0351955335

		1060		0.0368141285

		1070		0.0381243255

		1080		0.0390886333

		1090		0.0396788865

		1100		0.0398776117

		1110		0.0396788865

		1120		0.0390886333

		1130		0.0381243255

		1140		0.0368141285

		1150		0.0351955335

		1160		0.033313576

		1170		0.0312187584

		1180		0.0289648093

		1190		0.0266064168

		1200		0.0241970699

		1210		0.0217871207

		1220		0.019422162

		1230		0.0171417822

		1240		0.0149787318

		1250		0.0129585016

		1260		0.01109929

		1270		0.0094123112

		1280		0.0079023821

		1290		0.0065687153

		1300		0.0054058441

		1310		0.004404608

		1320		0.0035531347

		1330		0.0028377671

		1340		0.0022438948

		1350		0.0017566648

		1360		0.0013615574

		1370		0.0010448253

		1380		0.0007938018

		1390		0.0005970918

		1400		0.0004446628

		1410		0.0003278545

		1420		0.0002393273

		1430		0.0001729672

		1440		0.0001237645

		1450		0.0000876777

		1460		0.0000614954

		1470		0.0000427029

		1480		0.0000293584

		1490		0.0000199833

		1500		0.0000134668

		1510		0.0000089851

		1520		0.0000059352

		1530		0.0000038816

		1540		0.0000025134

		1550		0.0000016112

		1560		0.0000010226

		1570		0.0000006426

		1580		0.0000003998

		1590		0.0000002462

		1600		0.0000001502

		1610		0.0000000907

		1620		0.0000000542

		1630		0.0000000321

		1640		0.0000000188

		1650		0.0000000109

		1660		0.0000000063

		1670		0.0000000036

		1680		0.000000002

		1690		0.0000000011

		1700		0
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Spec Limits

3-sigma Process
(shifted 1.0 std. dev.)
Cp = 1.0
Cpk = 0.667
ppm = 22,782
(about 2.28-sigma)

0.045

0.045



Chart2d

		300		8.41071553505901E-18

		310		1.9566342138672E-17

		320		4.50657798818433E-17

		330		1.02764873206236E-16

		340		2.32008045274651E-16

		350		5.18587395540809E-16

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0

		420		0

		430		0

		440		0

		450		0

		460		0

		470		0

		480		0

		490		0

		500		0

		510		0.0000000001

		520		0.0000000001

		530		0.0000000002

		540		0.0000000003

		550		0.0000000006

		560		0.0000000011

		570		0.000000002

		580		0.0000000036

		590		0.0000000063

		600		0.0000000109

		610		0.0000000188

		620		0.0000000321

		630		0.0000000542

		640		0.0000000907

		650		0.0000001502

		660		0.0000002462

		670		0.0000003998

		680		0.0000006426

		690		0.0000010226

		700		0.0000016112

		710		0.0000025134

		720		0.0000038816

		730		0.0000059352

		740		0.0000089851

		750		0.0000134668

		760		0.0000199833

		770		0.0000293584

		780		0.0000427029

		790		0.0000614954

		800		0.0000876777

		810		0.0001237645

		820		0.0001729672

		830		0.0002393273

		840		0.0003278545

		850		0.0004446628

		860		0.0005970918

		870		0.0007938018

		880		0.0010448253

		890		0.0013615574

		900		0.0017566648

		910		0.0022438948

		920		0.0028377671

		930		0.0035531347

		940		0.004404608

		950		0.0054058441

		960		0.0065687153

		970		0.0079023821

		980		0.0094123112

		990		0.01109929

		1000		0.0129585016

		1010		0.0149787318

		1020		0.0171417822

		1030		0.019422162

		1040		0.0217871207

		1050		0.0241970699

		1060		0.0266064168

		1070		0.0289648093

		1080		0.0312187584

		1090		0.033313576

		1100		0.0351955335

		1110		0.0368141285

		1120		0.0381243255

		1130		0.0390886333

		1140		0.0396788865

		1150		0.0398776117

		1160		0.0396788865

		1170		0.0390886333

		1180		0.0381243255

		1190		0.0368141285

		1200		0.0351955335

		1210		0.033313576

		1220		0.0312187584

		1230		0.0289648093

		1240		0.0266064168

		1250		0.0241970699

		1260		0.0217871207

		1270		0.019422162

		1280		0.0171417822

		1290		0.0149787318

		1300		0.0129585016

		1310		0.01109929

		1320		0.0094123112

		1330		0.0079023821

		1340		0.0065687153

		1350		0.0054058441

		1360		0.004404608

		1370		0.0035531347

		1380		0.0028377671

		1390		0.0022438948

		1400		0.0017566648

		1410		0.0013615574

		1420		0.0010448253

		1430		0.0007938018

		1440		0.0005970918

		1450		0.0004446628

		1460		0.0003278545

		1470		0.0002393273

		1480		0.0001729672

		1490		0.0001237645

		1500		0.0000876777

		1510		0.0000614954

		1520		0.0000427029

		1530		0.0000293584

		1540		0.0000199833

		1550		0.0000134668

		1560		0.0000089851

		1570		0.0000059352

		1580		0.0000038816

		1590		0.0000025134

		1600		0.0000016112

		1610		0.0000010226

		1620		0.0000006426

		1630		0.0000003998

		1640		0.0000002462

		1650		0.0000001502

		1660		0.0000000907

		1670		0.0000000542

		1680		0.0000000321

		1690		0.0000000188

		1700		0
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Spec Limits

3-sigma Process
(shifted 1.5 std. dev.)
Cp = 1.0
Cpk = 0.5
ppm = 66,811
(about 1.83-sigma)

0.045

0.045




3-sigma Proce}s W Spec Limits
(shifted 1.0 std. dev.)

Cp=1.0
Cpk =0.667
ppm = 22,784
(about 2.28-sigma)




Data1

		1000

		22

								Charts 1-5, 1a																																Chart 2b				Chart 2c				Chart 2d

		16				5.5						(making the customer chage specs)

		50				3.1112698372						2-sigma		3-sigma		4-sigma		5-sigma		6-sigma				Chart 2a				Chart 3a				Chart 4a				Chart 5a

								Std = 1				Chart 1		Chart 2		Chart 3		Chart 4		Chart 5				3 sig				4 sig				5sig				6sig				Std = 1				Std = 1				Std = 1

						100		100		Sigmas		Spec Limits		Spec Limits		Spec Limits		Spec Limits		Spec Limits				66.6666666667				50				40				33.3333333333		100		100		100		100		100		100

		0		-5		4.59337105561293E-24		8.01578961459381E-24		-10																														0				0				0

		10		5		1.26091606702067E-23		2.16628272709297E-23		-9.9																														0				0				0

		20		15		3.42719879411365E-23		5.79621473082571E-23		-9.8

		30		25		9.22341352493936E-23		1.53544513097838E-22		-9.7

		40		35		2.45778648347232E-22		4.02702796960489E-22		-9.6

		50		45		6.48481445307721E-22		1.0456720571804E-21		-9.5

		60		55		1.69415350248812E-21		2.68823279657834E-21		-9.4

		70		65		4.38238629906646E-21		6.84224729226144E-21		-9.3

		80		75		1.12246335913279E-20		1.72421404932742E-20		-9.2

		90		85		2.84667740846021E-20		4.30173960280948E-20		-9.1

		100		95		7.14841701126969E-20		1.06257008301857E-19		-9

		110		105		1.77741178414554E-19		2.59855301516348E-19		-8.9

		120		115		4.37596479930902E-19		6.29167257616584E-19		-8.8

		130		125		1.06676373754749E-18		1.5082078004644E-18		-8.7

		140		135		2.57497153801189E-18		3.57945405283851E-18		-8.6

		150		145		6.1544255908504E-18		8.41071553505901E-18		-8.5

		160		155		1.45651411259094E-17		1.9566342138672E-17		-8.4

		170		165		3.41314832645815E-17		4.50657798818433E-17		-8.3

		180		175		7.91972631464248E-17		1.02764873206236E-16		-8.2

		190		185		1.81962136352661E-16		2.32008045274651E-16		-8.1

		200		195		4.13970181627312E-16		5.18587395540809E-16		-8

		210		205		9.32557577168121E-16		0		-7.9

		220		215		0		0		-7.8

		230		225		0		0		-7.7

		240		235		0		0		-7.6

		250		245		0		0		-7.5

		260		255		0		0		-7.4

		270		265		0		0		-7.3

		280		275		0		0		-7.2

		290		285		0		0		-7.1

		300		295		0		0		-7																												0		0		4.13970181627312E-16		5.18587395540809E-16		6.1544255908504E-18		8.41071553505901E-18

		310		305		0		0		-6.9																												0		0		9.32557577168121E-16		0		1.45651411259094E-17		1.9566342138672E-17

		320		315		0		0		-6.8																												0		0		0		0		3.41314832645815E-17		4.50657798818433E-17

		330		325		0		0		-6.7																												0		0		0		0		7.91972631464248E-17		1.02764873206236E-16

		340		335		0		0		-6.6																												0		0		0		0		1.81962136352661E-16		2.32008045274651E-16

		350		345		0		0		-6.5																												0		0		0		0		4.13970181627312E-16		5.18587395540809E-16

		360		355		0.0000000001		0.0000000001		-6.4																												0		0		0		0		9.32557577168121E-16		0

		370		365		0.0000000001		0.0000000001		-6.3																												0		0		0		0		0		0

		380		375		0.0000000002		0.0000000002		-6.2																												0		0		0		0		0		0

		390		385		0.0000000004		0.0000000003		-6.1																												0		0		0		0		0		0

		400		395		0.0000000007		0.0000000006		-6										0.045																		0		0		0		0		0		0

		410		405		0.0000000013		0.0000000011		-5.9																												0.0000000001		0.0000000001		0		0		0		0

		420		415		0.0000000025		0.000000002		-5.8																												0.0000000001		0.0000000001		0		0		0		0

		430		425		0.0000000045		0.0000000036		-5.7																												0.0000000002		0.0000000002		0		0		0		0

		440		435		0.000000008		0.0000000063		-5.6																												0.0000000004		0.0000000003		0		0		0		0

		450		445		0.0000000143		0.0000000109		-5.5																												0.0000000007		0.0000000006		0		0		0		0

		460		455		0.0000000252		0.0000000188		-5.4																												0.0000000013		0.0000000011		0.0000000001		0.0000000001		0		0

		470		465		0.000000044		0.0000000321		-5.3																												0.0000000025		0.000000002		0.0000000001		0.0000000001		0		0

		480		475		0.000000076		0.0000000542		-5.2																												0.0000000045		0.0000000036		0.0000000002		0.0000000002		0		0

		490		485		0.0000001302		0.0000000907		-5.1																												0.000000008		0.0000000063		0.0000000004		0.0000000003		0		0

		500		495		0.0000002209		0.0000001502		-5								0.045																				0.0000000143		0.0000000109		0.0000000007		0.0000000006		0		0

		510		505		0.0000003711		0.0000002462		-4.9																												0.0000000252		0.0000000188		0.0000000013		0.0000000011		0.0000000001		0.0000000001

		520		515		0.0000006173		0.0000003998		-4.8																												0.000000044		0.0000000321		0.0000000025		0.000000002		0.0000000001		0.0000000001

		530		525		0.0000010171		0.0000006426		-4.7																												0.000000076		0.0000000542		0.0000000045		0.0000000036		0.0000000002		0.0000000002

		540		535		0.0000016597		0.0000010226		-4.6																												0.0000001302		0.0000000907		0.000000008		0.0000000063		0.0000000004		0.0000000003

		550		545		0.0000026823		0.0000016112		-4.5																												0.0000002209		0.0000001502		0.0000000143		0.0000000109		0.0000000007		0.0000000006

		560		555		0.0000042935		0.0000025134		-4.4																												0.0000003711		0.0000002462		0.0000000252		0.0000000188		0.0000000013		0.0000000011

		570		565		0.0000068069		0.0000038816		-4.3																												0.0000006173		0.0000003998		0.000000044		0.0000000321		0.0000000025		0.000000002

		580		575		0.0000106885		0.0000059352		-4.2																												0.0000010171		0.0000006426		0.000000076		0.0000000542		0.0000000045		0.0000000036

		590		585		0.0000166238		0.0000089851		-4.1																												0.0000016597		0.0000010226		0.0000001302		0.0000000907		0.000000008		0.0000000063

		600		595		0.0000256088		0.0000134668		-4						0.045																						0.0000026823		0.0000016112		0.0000002209		0.0000001502		0.0000000143		0.0000000109

		610		605		0.0000390756		0.0000199833		-3.9																												0.0000042935		0.0000025134		0.0000003711		0.0000002462		0.0000000252		0.0000000188

		620		615		0.0000590589		0.0000293584		-3.8																												0.0000068069		0.0000038816		0.0000006173		0.0000003998		0.000000044		0.0000000321

		630		625		0.0000884173		0.0000427029		-3.7																												0.0000106885		0.0000059352		0.0000010171		0.0000006426		0.000000076		0.0000000542

		640		635		0.0001311202		0.0000614954		-3.6																												0.0000166238		0.0000089851		0.0000016597		0.0000010226		0.0000001302		0.0000000907

		650		645		0.0001926156		0.0000876777		-3.5																												0.0000256088		0.0000134668		0.0000026823		0.0000016112		0.0000002209		0.0000001502

		660		655		0.0002802933		0.0001237645		-3.4																												0.0000390756		0.0000199833		0.0000042935		0.0000025134		0.0000003711		0.0000002462

		670		665		0.0004040578		0.0001729672		-3.3																												0.0000590589		0.0000293584		0.0000068069		0.0000038816		0.0000006173		0.0000003998

		680		675		0.000577025		0.0002393273		-3.2																												0.0000884173		0.0000427029		0.0000106885		0.0000059352		0.0000010171		0.0000006426

		690		685		0.0008163523		0.0003278545		-3.1																												0.0001311202		0.0000614954		0.0000166238		0.0000089851		0.0000016597		0.0000010226

		700		695		0.0011442068		0.0004446628		-3				0.045																								0.0001926156		0.0000876777		0.0000256088		0.0000134668		0.0000026823		0.0000016112

		710		705		0.0015888696		0.0005970918		-2.9																												0.0002802933		0.0001237645		0.0000390756		0.0000199833		0.0000042935		0.0000025134

		720		715		0.0021859615		0.0007938018		-2.8																												0.0004040578		0.0001729672		0.0000590589		0.0000293584		0.0000068069		0.0000038816

		730		725		0.0029797632		0.0010448253		-2.7																												0.000577025		0.0002393273		0.0000884173		0.0000427029		0.0000106885		0.0000059352

		740		735		0.0040245885		0.0013615574		-2.6														3 sig				4 sig				5sig				6sig		0.0008163523		0.0003278545		0.0001311202		0.0000614954		0.0000166238		0.0000089851

		750		745		0.005386146		0.0017566648		-2.5														0.000065386		0.0000535387		0.0000001698		0.0000003094		0.0000000001		0.0000000004		0		0.0011442068		0.0004446628		0.0001926156		0.0000876777		0.0000256088		0.0000134668

		760		755		0.0071428107		0.0022438948		-2.4														0.0001189247		0.0000928167		0.0000004792		0.0000008216		0.0000000005		0.0000000017		0		0.0015888696		0.0005970918		0.0002802933		0.0001237645		0.0000390756		0.0000199833

		770		765		0.0093867055		0.0028377671		-2.3														0.0002117414		0.0001573371		0.0000013008		0.0000020969		0.0000000021		0.0000000072		0		0.0021859615		0.0007938018		0.0004040578		0.0001729672		0.0000590589		0.0000293584

		780		775		0.0122244727		0.0035531347		-2.2														0.0003690785		0.0002607849		0.0000033977		0.0000051422		0.0000000093		0.000000029		0		0.0029797632		0.0010448253		0.000577025		0.0002393273		0.0000884173		0.0000427029

		790		785		0.0157776074		0.004404608		-2.1														0.0006298633		0.0004226494		0.0000085399		0.0000121176		0.0000000383		0.0000001105		0.0000000001		0.0040245885		0.0013615574		0.0008163523		0.0003278545		0.0001311202		0.0000614954

		800		795		0.0201822154		0.0054058441		-2		0.045										0.125		0.0010525128		0.0006697683		0.0000206575		0.0000274388		0.0000001488		0.0000003953		0.0000000004		0.005386146		0.0017566648		0.0011442068		0.0004446628		0.0001926156		0.0000876777

		810		805		0.0255880595		0.0065687153		-1.9														0.0017222811		0.0010378043		0.0000480963		0.0000597034		0.000000544		0.0000013289		0.0000000025		0.0071428107		0.0022438948		0.0015888696		0.0005970918		0.0002802933		0.0001237645

		820		815		0.0321567748		0.0079023821		-1.8														0.0027600854		0.001572363		0.0001077997		0.0001248293		0.000001873		0.0000041986		0.0000000143		0.0093867055		0.0028377671		0.0021859615		0.0007938018		0.0004040578		0.0001729672

		830		825		0.0400591569		0.0094123112		-1.7														0.0043324484		0.0023293604		0.0002326291		0.0002507951		0.0000060716		0.0000124651		0.000000076		0.0122244727		0.0035531347		0.0029797632		0.0010448253		0.000577025		0.0002393273

		840		835		0.049471468		0.01109929		-1.6														0.0066618088		0.0033741713		0.0004834241		0.0004841791		0.0000185367		0.0000347756		0.0000003711		0.0157776074		0.004404608		0.0040245885		0.0013615574		0.0008163523		0.0003278545

		850		845		0.060570758		0.0129585016		-1.5														0.0100359801		0.0047790781		0.0009676032		0.0008982101		0.0000533123		0.0000911684		0.0000016597		0.0201822154		0.0054058441		0.005386146		0.0017566648		0.0011442068		0.0004446628

		860		855		0.0735292596		0.0149787318		-1.4														0.0148150582		0.0066186239		0.0018658133		0.0016011605		0.0001444807		0.0002245977		0.0000068069		0.0255880595		0.0065687153		0.0071428107		0.0022438948		0.0015888696		0.0005970918

		870		865		0.0885079914		0.0171417822		-1.3														0.0214336821		0.0089626797		0.0034669738		0.0027426915		0.0003690785		0.0005199468		0.0000256088		0.0321567748		0.0079023821		0.0093867055		0.0028377671		0.0021859615		0.0007938018

		880		875		0.1056497737		0.019422162		-1.2														0.0303963618		0.0118673745		0.0062096653		0.0045144447		0.0008890253		0.0011311122		0.0000884173		0.0400591569		0.0094123112		0.0122244727		0.0035531347		0.0029797632		0.0010448253

		890		885		0.1250719356		0.0217871207		-1.1														0.0422637363		0.015364486		0.01072411		0.0071403105		0.0020201375		0.0023123109		0.0002802933		0.049471468		0.01109929		0.0157776074		0.004404608		0.0040245885		0.0013615574

		900		895		0.1468590564		0.0241970699		-1														0.0576282223		0.0194503783		0.0178644206		0.0108521393		0.0043324484		0.0044420267		0.0008163523		0.060570758		0.0129585016		0.0201822154		0.0054058441		0.005386146		0.0017566648

		910		905		0.1710561263		0.0266064168		-0.9														0.0770786006		0.0240760204		0.0287165598		0.0158489029		0.0087744751		0.0080188314		0.0021859615		0.0735292596		0.0149787318		0.0255880595		0.0065687153		0.0071428107		0.0022438948

		920		915		0.1976625431		0.0289648093		-0.8														0.101154621		0.0291398961		0.0445654628		0.0222417385		0.0167933064		0.0136030553		0.005386146		0.0885079914		0.0171417822		0.0321567748		0.0079023821		0.0093867055		0.0028377671

		930		925		0.2266273524		0.0312187584		-0.7														0.1302945171		0.0344856128		0.0668072013		0.0299932833		0.0303963618		0.0216849176		0.0122244727		0.1056497737		0.019422162		0.0400591569		0.0094123112		0.0122244727		0.0035531347

		940		935		0.2578461108		0.033313576		-0.6														0.16478013		0.0399056654		0.0968004846		0.0388655764		0.0520812794		0.0324844429		0.0255880595		0.1250719356		0.0217871207		0.049471468		0.01109929		0.0157776074		0.004404608

		950		945		0.2911596868		0.0351955335		-0.5														0.2046857953		0.0451520871		0.1356660609		0.0483940644		0.0845657224		0.0457287948		0.049471468		0.1468590564		0.0241970699		0.060570758		0.0129585016		0.0201822154		0.0054058441

		960		955		0.3263552203		0.0368141285		-0.4														0.2498378825		0.049953713		0.1840601253		0.0579035269		0.1302945171		0.0604924357		0.0885079914		0.1710561263		0.0266064168		0.0735292596		0.0149787318		0.0255880595		0.0065687153

		970		965		0.3631693488		0.0381243255		-0.3														0.2997915955		0.0540386379		0.2419636522		0.0665738865		0.1907869529		0.0751985762		0.1468590564		0.1976625431		0.0289648093		0.0885079914		0.0171417822		0.0321567748		0.0079023821

		980		975		0.4012936743		0.0390886333		-0.2														0.3538302333		0.0571594038		0.3085375387		0.0735510391		0.265985529		0.0878447043		0.2266273524		0.2266273524		0.0312187584		0.1056497737		0.019422162		0.0400591569		0.0094123112

		990		985		0.4403823076		0.0396788865		-0.1														0.4109896371		0.0591177188		0.3820885778		0.0780835849		0.3538302333		0.0964315418		0.3263552203		0.2578461108		0.033313576		0.1250719356		0.0217871207		0.049471468		0.01109929

		1000		995		0.4800611942		0.0398776117		0														0.4701073559		0.0597852881		0.4601721627		0.0796556746		0.4502617752		0.0994764497		0.4403823076		0.2911596868		0.0351955335		0.1468590564		0.0241970699		0.060570758		0.0129585016

		1010		1005		0.5199388058		0.0396788865		0.1														0.5298926441		0.0591177188		0.5398278373		0.0780835849		0.5497382248		0.0964315418		0.5596176924		0.3263552203		0.0368141285		0.1710561263		0.0266064168		0.0735292596		0.0149787318

		1020		1015		0.5596176924		0.0390886333		0.2														0.5890103629		0.0571594038		0.6179114222		0.0735510391		0.6461697667		0.0878447043		0.6736447797		0.3631693488		0.0381243255		0.1976625431		0.0289648093		0.0885079914		0.0171417822

		1030		1025		0.5987063257		0.0381243255		0.3														0.6461697667		0.0540386379		0.6914624613		0.0665738865		0.734014471		0.0751985762		0.7733726476		0.4012936743		0.0390886333		0.2266273524		0.0312187584		0.1056497737		0.019422162

		1040		1035		0.6368306512		0.0368141285		0.4														0.7002084045		0.049953713		0.7580363478		0.0579035269		0.8092130471		0.0604924357		0.8531409436		0.4403823076		0.0396788865		0.2578461108		0.033313576		0.1250719356		0.0217871207

		1050		1045		0.6736447797		0.0351955335		0.5														0.7501621175		0.0451520871		0.8159398747		0.0483940644		0.8697054829		0.0457287948		0.9114920086		0.4800611942		0.0398776117		0.2911596868		0.0351955335		0.1468590564		0.0241970699

		1060		1055		0.7088403132		0.033313576		0.6														0.7953142047		0.0399056654		0.8643339391		0.0388655764		0.9154342776		0.0324844429		0.950528532		0.5199388058		0.0396788865		0.3263552203		0.0368141285		0.1710561263		0.0266064168

		1070		1065		0.7421538892		0.0312187584		0.7														0.83521987		0.0344856128		0.9031995154		0.0299932833		0.9479187206		0.0216849176		0.9744119405		0.5596176924		0.0390886333		0.3631693488		0.0381243255		0.1976625431		0.0289648093

		1080		1075		0.7733726476		0.0289648093		0.8														0.8697054829		0.0291398961		0.9331927987		0.0222417385		0.9696036382		0.0136030553		0.9877755273		0.5987063257		0.0381243255		0.4012936743		0.0390886333		0.2266273524		0.0312187584

		1090		1085		0.8023374569		0.0266064168		0.9														0.898845379		0.0240760204		0.9554345372		0.0158489029		0.9832066936		0.0080188314		0.994613854		0.6368306512		0.0368141285		0.4403823076		0.0396788865		0.2578461108		0.033313576

		1100		1095		0.8289438737		0.0241970699		1														0.9229213994		0.0194503783		0.9712834402		0.0108521393		0.9912255249		0.0044420267		0.9978140385		0.6736447797		0.0351955335		0.4800611942		0.0398776117		0.2911596868		0.0351955335

		1110		1105		0.8531409436		0.0217871207		1.1														0.9423717777		0.015364486		0.9821355794		0.0071403105		0.9956675516		0.0023123109		0.9991836477		0.7088403132		0.033313576		0.5199388058		0.0396788865		0.3263552203		0.0368141285

		1120		1115		0.8749280644		0.019422162		1.2														0.9577362637		0.0118673745		0.98927589		0.0045144447		0.9979798625		0.0011311122		0.9997197067		0.7421538892		0.0312187584		0.5596176924		0.0390886333		0.3631693488		0.0381243255

		1130		1125		0.8943502263		0.0171417822		1.3														0.9696036382		0.0089626797		0.9937903347		0.0027426915		0.9991109747		0.0005199468		0.9999115827		0.7733726476		0.0289648093		0.5987063257		0.0381243255		0.4012936743		0.0390886333

		1140		1135		0.9114920086		0.0149787318		1.4														0.9785663179		0.0066186239		0.9965330262		0.0016011605		0.9996309215		0.0002245977		0.9999743912		0.8023374569		0.0266064168		0.6368306512		0.0368141285		0.4403823076		0.0396788865

		1150		1145		0.9264707404		0.0129585016		1.5														0.9851849418		0.0047790781		0.9981341867		0.0008982101		0.9998555193		0.0000911684		0.9999931931		0.8289438737		0.0241970699		0.6736447797		0.0351955335		0.4800611942		0.0398776117

		1160		1155		0.939429242		0.01109929		1.6														0.9899640199		0.0033741713		0.9990323968		0.0004841791		0.9999466877		0.0000347756		0.9999983403		0.8531409436		0.0217871207		0.7088403132		0.033313576		0.5199388058		0.0396788865

		1170		1165		0.950528532		0.0094123112		1.7														0.9933381912		0.0023293604		0.9995165759		0.0002507951		0.9999814633		0.0000124651		0.9999996289		0.8749280644		0.019422162		0.7421538892		0.0312187584		0.5596176924		0.0390886333

		1180		1175		0.9599408431		0.0079023821		1.8														0.9956675516		0.001572363		0.9997673709		0.0001248293		0.9999939284		0.0000041986		0.999999924		0.8943502263		0.0171417822		0.7733726476		0.0289648093		0.5987063257		0.0381243255

		1190		1185		0.9678432252		0.0065687153		1.9														0.9972399146		0.0010378043		0.9998922003		0.0000597034		0.999998127		0.0000013289		0.9999999857		0.9114920086		0.0149787318		0.8023374569		0.0266064168		0.6368306512		0.0368141285

		1200		1195		0.9744119405		0.0054058441		2		0.045										0.125		0.9982777189		0.0006697683		0.9999519037		0.0000274388		0.999999456		0.0000003953		0.9999999975		0.9264707404		0.0129585016		0.8289438737		0.0241970699		0.6736447797		0.0351955335

		1210		1205		0.9798177846		0.004404608		2.1														0.9989474872		0.0004226494		0.9999793425		0.0000121176		0.9999998512		0.0000001105		0.9999999996		0.939429242		0.01109929		0.8531409436		0.0217871207		0.7088403132		0.033313576

		1220		1215		0.9842223926		0.0035531347		2.2														0.9993701367		0.0002607849		0.9999914601		0.0000051422		0.9999999617		0.000000029		0.9999999999		0.950528532		0.0094123112		0.8749280644		0.019422162		0.7421538892		0.0312187584

		1230		1225		0.9877755273		0.0028377671		2.3														0.9996309215		0.0001573371		0.9999966023		0.0000020969		0.9999999907		0.0000000072		1		0.9599408431		0.0079023821		0.8943502263		0.0171417822		0.7733726476		0.0289648093

		1240		1235		0.9906132945		0.0022438948		2.4														0.9997882586		0.0000928167		0.9999986992		0.0000008216		0.9999999979		0.0000000017		1		0.9678432252		0.0065687153		0.9114920086		0.0149787318		0.8023374569		0.0266064168

		1250		1245		0.9928571893		0.0017566648		2.5														0.9998810753		0		0.9999995208		0		0.9999999995		0		1		0.9744119405		0.0054058441		0.9264707404		0.0129585016		0.8289438737		0.0241970699

		1260		1255		0.994613854		0.0013615574		2.6																												0.9798177846		0.004404608		0.939429242		0.01109929		0.8531409436		0.0217871207

		1270		1265		0.9959754115		0.0010448253		2.7																												0.9842223926		0.0035531347		0.950528532		0.0094123112		0.8749280644		0.019422162

		1280		1275		0.9970202368		0.0007938018		2.8																												0.9877755273		0.0028377671		0.9599408431		0.0079023821		0.8943502263		0.0171417822

		1290		1285		0.9978140385		0.0005970918		2.9																												0.9906132945		0.0022438948		0.9678432252		0.0065687153		0.9114920086		0.0149787318

		1300		1295		0.9984111304		0.0004446628		3				0.045																								0.9928571893		0.0017566648		0.9744119405		0.0054058441		0.9264707404		0.0129585016

		1310		1305		0.9988557932		0.0003278545		3.1																												0.994613854		0.0013615574		0.9798177846		0.004404608		0.939429242		0.01109929

		1320		1315		0.9991836477		0.0002393273		3.2																												0.9959754115		0.0010448253		0.9842223926		0.0035531347		0.950528532		0.0094123112

		1330		1325		0.999422975		0.0001729672		3.3																												0.9970202368		0.0007938018		0.9877755273		0.0028377671		0.9599408431		0.0079023821

		1340		1335		0.9995959422		0.0001237645		3.4																												0.9978140385		0.0005970918		0.9906132945		0.0022438948		0.9678432252		0.0065687153

		1350		1345		0.9997197067		0.0000876777		3.5																												0.9984111304		0.0004446628		0.9928571893		0.0017566648		0.9744119405		0.0054058441

		1360		1355		0.9998073844		0.0000614954		3.6																												0.9988557932		0.0003278545		0.994613854		0.0013615574		0.9798177846		0.004404608

		1370		1365		0.9998688798		0.0000427029		3.7																												0.9991836477		0.0002393273		0.9959754115		0.0010448253		0.9842223926		0.0035531347

		1380		1375		0.9999115827		0.0000293584		3.8																												0.999422975		0.0001729672		0.9970202368		0.0007938018		0.9877755273		0.0028377671

		1390		1385		0.9999409411		0.0000199833		3.9																												0.9995959422		0.0001237645		0.9978140385		0.0005970918		0.9906132945		0.0022438948

		1400		1395		0.9999609244		0.0000134668		4						0.045																						0.9997197067		0.0000876777		0.9984111304		0.0004446628		0.9928571893		0.0017566648

		1410		1405		0.9999743912		0.0000089851		4.1																												0.9998073844		0.0000614954		0.9988557932		0.0003278545		0.994613854		0.0013615574

		1420		1415		0.9999833762		0.0000059352		4.2																												0.9998688798		0.0000427029		0.9991836477		0.0002393273		0.9959754115		0.0010448253

		1430		1425		0.9999893115		0.0000038816		4.3																												0.9999115827		0.0000293584		0.999422975		0.0001729672		0.9970202368		0.0007938018

		1440		1435		0.9999931931		0.0000025134		4.4																												0.9999409411		0.0000199833		0.9995959422		0.0001237645		0.9978140385		0.0005970918

		1450		1445		0.9999957065		0.0000016112		4.5																												0.9999609244		0.0000134668		0.9997197067		0.0000876777		0.9984111304		0.0004446628

		1460		1455		0.9999973177		0.0000010226		4.6																												0.9999743912		0.0000089851		0.9998073844		0.0000614954		0.9988557932		0.0003278545

		1470		1465		0.9999983403		0.0000006426		4.7																												0.9999833762		0.0000059352		0.9998688798		0.0000427029		0.9991836477		0.0002393273

		1480		1475		0.9999989829		0.0000003998		4.8																												0.9999893115		0.0000038816		0.9999115827		0.0000293584		0.999422975		0.0001729672

		1490		1485		0.9999993827		0.0000002462		4.9																												0.9999931931		0.0000025134		0.9999409411		0.0000199833		0.9995959422		0.0001237645

		1500		1495		0.9999996289		0.0000001502		5								0.045																				0.9999957065		0.0000016112		0.9999609244		0.0000134668		0.9997197067		0.0000876777

		1510		1505		0.9999997791		0.0000000907		5.1																												0.9999973177		0.0000010226		0.9999743912		0.0000089851		0.9998073844		0.0000614954

		1520		1515		0.9999998698		0.0000000542		5.2																												0.9999983403		0.0000006426		0.9999833762		0.0000059352		0.9998688798		0.0000427029

		1530		1525		0.999999924		0.0000000321		5.3																												0.9999989829		0.0000003998		0.9999893115		0.0000038816		0.9999115827		0.0000293584

		1540		1535		0.999999956		0.0000000188		5.4																												0.9999993827		0.0000002462		0.9999931931		0.0000025134		0.9999409411		0.0000199833

		1550		1545		0.9999999748		0.0000000109		5.5																												0.9999996289		0.0000001502		0.9999957065		0.0000016112		0.9999609244		0.0000134668

		1560		1555		0.9999999857		0.0000000063		5.6																												0.9999997791		0.0000000907		0.9999973177		0.0000010226		0.9999743912		0.0000089851

		1570		1565		0.999999992		0.0000000036		5.7																												0.9999998698		0.0000000542		0.9999983403		0.0000006426		0.9999833762		0.0000059352

		1580		1575		0.9999999955		0.000000002		5.8																												0.999999924		0.0000000321		0.9999989829		0.0000003998		0.9999893115		0.0000038816

		1590		1585		0.9999999975		0.0000000011		5.9																												0.999999956		0.0000000188		0.9999993827		0.0000002462		0.9999931931		0.0000025134

		1600		1595		0.9999999987		0.0000000006		6										0.045																		0.9999999748		0.0000000109		0.9999996289		0.0000001502		0.9999957065		0.0000016112

		1610		1605		0.9999999993		0.0000000003		6.1																												0.9999999857		0.0000000063		0.9999997791		0.0000000907		0.9999973177		0.0000010226

		1620		1615		0.9999999996		0.0000000002		6.2																												0.999999992		0.0000000036		0.9999998698		0.0000000542		0.9999983403		0.0000006426

		1630		1625		0.9999999998		0.0000000001		6.3																												0.9999999955		0.000000002		0.999999924		0.0000000321		0.9999989829		0.0000003998

		1640		1635		0.9999999999		0.0000000001		6.4																												0.9999999975		0.0000000011		0.999999956		0.0000000188		0.9999993827		0.0000002462

		1650		1645		0.9999999999		0		6.5																												0.9999999987		0.0000000006		0.9999999748		0.0000000109		0.9999996289		0.0000001502

		1660		1655		1		0		6.6																												0.9999999993		0.0000000003		0.9999999857		0.0000000063		0.9999997791		0.0000000907

		1670		1665		1		0		6.7																												0.9999999996		0.0000000002		0.999999992		0.0000000036		0.9999998698		0.0000000542

		1680		1675		1		0		6.8																												0.9999999998		0.0000000001		0.9999999955		0.000000002		0.999999924		0.0000000321

		1690		1685		1		0		6.9																												0.9999999999		0.0000000001		0.9999999975		0.0000000011		0.999999956		0.0000000188

		1700		1695		1		0		7																												0.9999999999		0		0.9999999987		0		0.9999999748		0

		1710		1705		1		0		7.1

		1720		1715		1		0		7.2

		1730		1725		1		0		7.3

		1740		1735		1		0		7.4

		1750		1745		1		0		7.5

		1760		1755		1		0		7.6

		1770		1765		1		0		7.7

		1780		1775		1		0		7.8

		1790		1785		1		0		7.9

		1800		1795		1		0		8

		1810		1805		1		0		8.1

		1820		1815		1		0		8.2

		1830		1825		1		0		8.3

		1840		1835		1		0		8.4

		1850		1845		1		0		8.5

		1860		1855		1		0		8.6

		1870		1865		1		0		8.7

		1880		1875		1		0		8.8

		1890		1885		1		0		8.9

		1900		1895		1		0		9

		1910		1905		1		0		9.1

		1920		1915		1		0		9.2

		1930		1925		1		0		9.3

		1940		1935		1		0		9.4

		1950		1945		1		0		9.5

		1960		1955		1		0		9.6

		1970		1965		1		0		9.7

		1980		1975		1		0		9.8

		1990		1985		1		0		9.9

		2000		1995		1				10
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2-sigma Process
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Cpk = 0.667
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4-sigma Process
Cp = 1.333
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6-sigma Process
Cp = 2.0
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2-sigma Process
Cp = 0.667
Cpk = 0.667
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		850		0.0047790781

		860		0.0066186239

		870		0.0089626797

		880		0.0118673745

		890		0.015364486

		900		0.0194503783

		910		0.0240760204

		920		0.0291398961

		930		0.0344856128

		940		0.0399056654

		950		0.0451520871

		960		0.049953713

		970		0.0540386379

		980		0.0571594038

		990		0.0591177188

		1000		0.0597852881

		1010		0.0591177188

		1020		0.0571594038

		1030		0.0540386379

		1040		0.049953713

		1050		0.0451520871

		1060		0.0399056654

		1070		0.0344856128

		1080		0.0291398961

		1090		0.0240760204

		1100		0.0194503783

		1110		0.015364486

		1120		0.0118673745

		1130		0.0089626797

		1140		0.0066186239

		1150		0.0047790781

		1160		0.0033741713

		1170		0.0023293604

		1180		0.001572363

		1190		0.0010378043

		1200		0.0006697683

		1210		0.0004226494

		1220		0.0002607849

		1230		0.0001573371

		1240		0.0000928167

		1250		0
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Spec Limits

3-sigma Process
Cp = 1.0
Cpk = 1.0
2,700 ppm

0.125
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Chart3a

		750		0.0000003094

		760		0.0000008216

		770		0.0000020969

		780		0.0000051422

		790		0.0000121176

		800		0.0000274388

		810		0.0000597034

		820		0.0001248293

		830		0.0002507951

		840		0.0004841791

		850		0.0008982101

		860		0.0016011605

		870		0.0027426915

		880		0.0045144447

		890		0.0071403105

		900		0.0108521393

		910		0.0158489029

		920		0.0222417385

		930		0.0299932833

		940		0.0388655764

		950		0.0483940644

		960		0.0579035269

		970		0.0665738865

		980		0.0735510391

		990		0.0780835849

		1000		0.0796556746

		1010		0.0780835849

		1020		0.0735510391

		1030		0.0665738865

		1040		0.0579035269

		1050		0.0483940644

		1060		0.0388655764

		1070		0.0299932833

		1080		0.0222417385

		1090		0.0158489029

		1100		0.0108521393

		1110		0.0071403105

		1120		0.0045144447

		1130		0.0027426915

		1140		0.0016011605

		1150		0.0008982101

		1160		0.0004841791

		1170		0.0002507951

		1180		0.0001248293

		1190		0.0000597034

		1200		0.0000274388

		1210		0.0000121176

		1220		0.0000051422

		1230		0.0000020969

		1240		0.0000008216

		1250		0
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Spec Limits

4-sigma Process
Cp = 1.333
Cpk = 1.333
63 ppm

0.125

0.125



Chart4a

		750		0.0000000004

		760		0.0000000017

		770		0.0000000072

		780		0.000000029

		790		0.0000001105

		800		0.0000003953

		810		0.0000013289

		820		0.0000041986

		830		0.0000124651

		840		0.0000347756

		850		0.0000911684

		860		0.0002245977

		870		0.0005199468

		880		0.0011311122

		890		0.0023123109

		900		0.0044420267

		910		0.0080188314

		920		0.0136030553

		930		0.0216849176

		940		0.0324844429

		950		0.0457287948

		960		0.0604924357

		970		0.0751985762

		980		0.0878447043

		990		0.0964315418

		1000		0.0994764497

		1010		0.0964315418

		1020		0.0878447043

		1030		0.0751985762

		1040		0.0604924357

		1050		0.0457287948

		1060		0.0324844429

		1070		0.0216849176

		1080		0.0136030553

		1090		0.0080188314

		1100		0.0044420267

		1110		0.0023123109

		1120		0.0011311122

		1130		0.0005199468

		1140		0.0002245977

		1150		0.0000911684

		1160		0.0000347756

		1170		0.0000124651

		1180		0.0000041986

		1190		0.0000013289

		1200		0.0000003953

		1210		0.0000001105

		1220		0.000000029

		1230		0.0000000072

		1240		0.0000000017

		1250		0
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Spec Limits

5-sigma Process
Cp = 1.667
Cpk = 1.667
0.57 ppm

0.125

0.125



Chart5a

		750		0.0011442068

		760		0.0015888696

		770		0.0021859615

		780		0.0029797632

		790		0.0040245885

		800		0.005386146

		810		0.0071428107

		820		0.0093867055

		830		0.0122244727

		840		0.0157776074

		850		0.0201822154

		860		0.0255880595

		870		0.0321567748

		880		0.0400591569

		890		0.049471468

		900		0.060570758

		910		0.0735292596

		920		0.0885079914

		930		0.1056497737

		940		0.1250719356

		950		0.1468590564

		960		0.1710561263

		970		0.1976625431

		980		0.2266273524

		990		0.2578461108

		1000		0.2911596868

		1010		0.3263552203

		1020		0.3631693488

		1030		0.4012936743

		1040		0.4403823076

		1050		0.4800611942

		1060		0.5199388058

		1070		0.5596176924

		1080		0.5987063257

		1090		0.6368306512

		1100		0.6736447797

		1110		0.7088403132

		1120		0.7421538892

		1130		0.7733726476

		1140		0.8023374569

		1150		0.8289438737

		1160		0.8531409436

		1170		0.8749280644

		1180		0.8943502263

		1190		0.9114920086

		1200		0.9264707404

		1210		0.939429242

		1220		0.950528532

		1230		0.9599408431

		1240		0.9678432252

		1250		0.9744119405
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Spec Limits

6-sigma Process
Cp = 2.0
Cpk = 2.0
0.002 ppm

0.125

0.125



Chart2 (2)

		300		0

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0.0000000001

		370		0.0000000001

		380		0.0000000002

		390		0.0000000003

		400		0.0000000006

		410		0.0000000011

		420		0.000000002

		430		0.0000000036

		440		0.0000000063

		450		0.0000000109

		460		0.0000000188

		470		0.0000000321

		480		0.0000000542

		490		0.0000000907

		500		0.0000001502

		510		0.0000002462

		520		0.0000003998

		530		0.0000006426

		540		0.0000010226

		550		0.0000016112

		560		0.0000025134

		570		0.0000038816

		580		0.0000059352

		590		0.0000089851

		600		0.0000134668

		610		0.0000199833

		620		0.0000293584

		630		0.0000427029

		640		0.0000614954

		650		0.0000876777

		660		0.0001237645

		670		0.0001729672

		680		0.0002393273

		690		0.0003278545

		700		0.0004446628

		710		0.0005970918

		720		0.0007938018

		730		0.0010448253

		740		0.0013615574

		750		0.0017566648

		760		0.0022438948

		770		0.0028377671

		780		0.0035531347

		790		0.004404608

		800		0.0054058441

		810		0.0065687153

		820		0.0079023821

		830		0.0094123112

		840		0.01109929

		850		0.0129585016

		860		0.0149787318

		870		0.0171417822

		880		0.019422162

		890		0.0217871207

		900		0.0241970699

		910		0.0266064168

		920		0.0289648093

		930		0.0312187584

		940		0.033313576

		950		0.0351955335

		960		0.0368141285

		970		0.0381243255

		980		0.0390886333

		990		0.0396788865

		1000		0.0398776117

		1010		0.0396788865

		1020		0.0390886333

		1030		0.0381243255

		1040		0.0368141285

		1050		0.0351955335

		1060		0.033313576

		1070		0.0312187584

		1080		0.0289648093

		1090		0.0266064168

		1100		0.0241970699

		1110		0.0217871207

		1120		0.019422162

		1130		0.0171417822

		1140		0.0149787318

		1150		0.0129585016

		1160		0.01109929

		1170		0.0094123112

		1180		0.0079023821

		1190		0.0065687153

		1200		0.0054058441

		1210		0.004404608

		1220		0.0035531347

		1230		0.0028377671

		1240		0.0022438948

		1250		0.0017566648

		1260		0.0013615574

		1270		0.0010448253

		1280		0.0007938018

		1290		0.0005970918

		1300		0.0004446628

		1310		0.0003278545

		1320		0.0002393273

		1330		0.0001729672

		1340		0.0001237645

		1350		0.0000876777

		1360		0.0000614954

		1370		0.0000427029

		1380		0.0000293584

		1390		0.0000199833

		1400		0.0000134668

		1410		0.0000089851

		1420		0.0000059352

		1430		0.0000038816

		1440		0.0000025134

		1450		0.0000016112

		1460		0.0000010226

		1470		0.0000006426

		1480		0.0000003998

		1490		0.0000002462

		1500		0.0000001502

		1510		0.0000000907

		1520		0.0000000542

		1530		0.0000000321

		1540		0.0000000188

		1550		0.0000000109

		1560		0.0000000063

		1570		0.0000000036

		1580		0.000000002

		1590		0.0000000011

		1600		0.0000000006

		1610		0.0000000003

		1620		0.0000000002

		1630		0.0000000001

		1640		0.0000000001

		1650		0

		1660		0

		1670		0

		1680		0

		1690		0

		1700		0
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Spec Limits

3-sigma Process
(centered)
Cp = 1.0
Cpk = 1.0
2,700 ppm

0.045

0.045



Chart2b

		300		0

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0.0000000001

		420		0.0000000001

		430		0.0000000002

		440		0.0000000003

		450		0.0000000006

		460		0.0000000011

		470		0.000000002

		480		0.0000000036

		490		0.0000000063

		500		0.0000000109

		510		0.0000000188

		520		0.0000000321

		530		0.0000000542

		540		0.0000000907

		550		0.0000001502

		560		0.0000002462

		570		0.0000003998

		580		0.0000006426

		590		0.0000010226

		600		0.0000016112

		610		0.0000025134

		620		0.0000038816

		630		0.0000059352

		640		0.0000089851

		650		0.0000134668

		660		0.0000199833

		670		0.0000293584

		680		0.0000427029

		690		0.0000614954

		700		0.0000876777

		710		0.0001237645

		720		0.0001729672

		730		0.0002393273

		740		0.0003278545

		750		0.0004446628

		760		0.0005970918

		770		0.0007938018

		780		0.0010448253

		790		0.0013615574

		800		0.0017566648

		810		0.0022438948

		820		0.0028377671

		830		0.0035531347

		840		0.004404608

		850		0.0054058441

		860		0.0065687153

		870		0.0079023821

		880		0.0094123112

		890		0.01109929

		900		0.0129585016

		910		0.0149787318

		920		0.0171417822

		930		0.019422162

		940		0.0217871207

		950		0.0241970699

		960		0.0266064168

		970		0.0289648093

		980		0.0312187584

		990		0.033313576

		1000		0.0351955335

		1010		0.0368141285

		1020		0.0381243255

		1030		0.0390886333

		1040		0.0396788865

		1050		0.0398776117

		1060		0.0396788865

		1070		0.0390886333

		1080		0.0381243255

		1090		0.0368141285

		1100		0.0351955335

		1110		0.033313576

		1120		0.0312187584

		1130		0.0289648093

		1140		0.0266064168

		1150		0.0241970699

		1160		0.0217871207

		1170		0.019422162

		1180		0.0171417822

		1190		0.0149787318

		1200		0.0129585016

		1210		0.01109929

		1220		0.0094123112

		1230		0.0079023821

		1240		0.0065687153

		1250		0.0054058441

		1260		0.004404608

		1270		0.0035531347

		1280		0.0028377671

		1290		0.0022438948

		1300		0.0017566648

		1310		0.0013615574

		1320		0.0010448253

		1330		0.0007938018

		1340		0.0005970918

		1350		0.0004446628

		1360		0.0003278545

		1370		0.0002393273

		1380		0.0001729672

		1390		0.0001237645

		1400		0.0000876777

		1410		0.0000614954

		1420		0.0000427029

		1430		0.0000293584

		1440		0.0000199833

		1450		0.0000134668

		1460		0.0000089851

		1470		0.0000059352

		1480		0.0000038816

		1490		0.0000025134

		1500		0.0000016112

		1510		0.0000010226

		1520		0.0000006426

		1530		0.0000003998

		1540		0.0000002462

		1550		0.0000001502

		1560		0.0000000907

		1570		0.0000000542

		1580		0.0000000321

		1590		0.0000000188

		1600		0.0000000109

		1610		0.0000000063

		1620		0.0000000036

		1630		0.000000002

		1640		0.0000000011

		1650		0.0000000006

		1660		0.0000000003

		1670		0.0000000002

		1680		0.0000000001

		1690		0.0000000001

		1700		0
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Spec Limits

3-sigma Process
(shifted 0.5 std. dev.)
Cp = 1.0
Cpk = 0.833
ppm = 6,442
(about 2.72-sigma)
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0.045



Chart2c

		300		5.18587395540809E-16

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0

		420		0

		430		0

		440		0

		450		0

		460		0.0000000001

		470		0.0000000001

		480		0.0000000002

		490		0.0000000003

		500		0.0000000006

		510		0.0000000011

		520		0.000000002

		530		0.0000000036

		540		0.0000000063

		550		0.0000000109

		560		0.0000000188

		570		0.0000000321

		580		0.0000000542

		590		0.0000000907

		600		0.0000001502

		610		0.0000002462

		620		0.0000003998

		630		0.0000006426

		640		0.0000010226

		650		0.0000016112

		660		0.0000025134

		670		0.0000038816

		680		0.0000059352

		690		0.0000089851

		700		0.0000134668

		710		0.0000199833

		720		0.0000293584

		730		0.0000427029

		740		0.0000614954

		750		0.0000876777

		760		0.0001237645

		770		0.0001729672

		780		0.0002393273

		790		0.0003278545

		800		0.0004446628

		810		0.0005970918

		820		0.0007938018

		830		0.0010448253

		840		0.0013615574

		850		0.0017566648

		860		0.0022438948

		870		0.0028377671

		880		0.0035531347

		890		0.004404608

		900		0.0054058441

		910		0.0065687153

		920		0.0079023821

		930		0.0094123112

		940		0.01109929

		950		0.0129585016

		960		0.0149787318

		970		0.0171417822

		980		0.019422162

		990		0.0217871207

		1000		0.0241970699

		1010		0.0266064168

		1020		0.0289648093

		1030		0.0312187584

		1040		0.033313576

		1050		0.0351955335

		1060		0.0368141285

		1070		0.0381243255

		1080		0.0390886333

		1090		0.0396788865

		1100		0.0398776117

		1110		0.0396788865

		1120		0.0390886333

		1130		0.0381243255

		1140		0.0368141285

		1150		0.0351955335

		1160		0.033313576

		1170		0.0312187584

		1180		0.0289648093

		1190		0.0266064168

		1200		0.0241970699

		1210		0.0217871207

		1220		0.019422162

		1230		0.0171417822

		1240		0.0149787318

		1250		0.0129585016

		1260		0.01109929

		1270		0.0094123112

		1280		0.0079023821

		1290		0.0065687153

		1300		0.0054058441

		1310		0.004404608

		1320		0.0035531347

		1330		0.0028377671

		1340		0.0022438948

		1350		0.0017566648

		1360		0.0013615574

		1370		0.0010448253

		1380		0.0007938018

		1390		0.0005970918

		1400		0.0004446628

		1410		0.0003278545

		1420		0.0002393273

		1430		0.0001729672

		1440		0.0001237645

		1450		0.0000876777

		1460		0.0000614954

		1470		0.0000427029

		1480		0.0000293584

		1490		0.0000199833

		1500		0.0000134668

		1510		0.0000089851

		1520		0.0000059352

		1530		0.0000038816

		1540		0.0000025134

		1550		0.0000016112

		1560		0.0000010226

		1570		0.0000006426

		1580		0.0000003998

		1590		0.0000002462

		1600		0.0000001502

		1610		0.0000000907

		1620		0.0000000542

		1630		0.0000000321

		1640		0.0000000188

		1650		0.0000000109

		1660		0.0000000063

		1670		0.0000000036

		1680		0.000000002

		1690		0.0000000011

		1700		0
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Spec Limits

3-sigma Process
(shifted 1.0 std. dev.)
Cp = 1.0
Cpk = 0.667
ppm = 22,782
(about 2.28-sigma)
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Chart2d

		300		8.41071553505901E-18

		310		1.9566342138672E-17

		320		4.50657798818433E-17

		330		1.02764873206236E-16

		340		2.32008045274651E-16

		350		5.18587395540809E-16

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0

		420		0

		430		0

		440		0

		450		0

		460		0

		470		0

		480		0

		490		0

		500		0

		510		0.0000000001

		520		0.0000000001

		530		0.0000000002

		540		0.0000000003

		550		0.0000000006

		560		0.0000000011

		570		0.000000002

		580		0.0000000036

		590		0.0000000063

		600		0.0000000109

		610		0.0000000188

		620		0.0000000321

		630		0.0000000542

		640		0.0000000907

		650		0.0000001502

		660		0.0000002462

		670		0.0000003998

		680		0.0000006426

		690		0.0000010226

		700		0.0000016112

		710		0.0000025134

		720		0.0000038816

		730		0.0000059352

		740		0.0000089851

		750		0.0000134668

		760		0.0000199833

		770		0.0000293584

		780		0.0000427029

		790		0.0000614954

		800		0.0000876777

		810		0.0001237645

		820		0.0001729672

		830		0.0002393273

		840		0.0003278545

		850		0.0004446628

		860		0.0005970918

		870		0.0007938018

		880		0.0010448253

		890		0.0013615574

		900		0.0017566648

		910		0.0022438948

		920		0.0028377671

		930		0.0035531347

		940		0.004404608

		950		0.0054058441

		960		0.0065687153

		970		0.0079023821

		980		0.0094123112

		990		0.01109929

		1000		0.0129585016

		1010		0.0149787318

		1020		0.0171417822

		1030		0.019422162

		1040		0.0217871207

		1050		0.0241970699

		1060		0.0266064168

		1070		0.0289648093

		1080		0.0312187584

		1090		0.033313576

		1100		0.0351955335

		1110		0.0368141285

		1120		0.0381243255

		1130		0.0390886333

		1140		0.0396788865

		1150		0.0398776117

		1160		0.0396788865

		1170		0.0390886333

		1180		0.0381243255

		1190		0.0368141285

		1200		0.0351955335

		1210		0.033313576

		1220		0.0312187584

		1230		0.0289648093

		1240		0.0266064168

		1250		0.0241970699

		1260		0.0217871207

		1270		0.019422162

		1280		0.0171417822

		1290		0.0149787318

		1300		0.0129585016

		1310		0.01109929

		1320		0.0094123112

		1330		0.0079023821

		1340		0.0065687153

		1350		0.0054058441

		1360		0.004404608

		1370		0.0035531347

		1380		0.0028377671

		1390		0.0022438948

		1400		0.0017566648

		1410		0.0013615574

		1420		0.0010448253

		1430		0.0007938018

		1440		0.0005970918

		1450		0.0004446628

		1460		0.0003278545

		1470		0.0002393273

		1480		0.0001729672

		1490		0.0001237645

		1500		0.0000876777

		1510		0.0000614954

		1520		0.0000427029

		1530		0.0000293584

		1540		0.0000199833

		1550		0.0000134668

		1560		0.0000089851

		1570		0.0000059352

		1580		0.0000038816

		1590		0.0000025134

		1600		0.0000016112

		1610		0.0000010226

		1620		0.0000006426

		1630		0.0000003998

		1640		0.0000002462

		1650		0.0000001502

		1660		0.0000000907

		1670		0.0000000542

		1680		0.0000000321

		1690		0.0000000188

		1700		0
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Data1

		1000

		22

								Charts 1-5, 1a																																Chart 2b				Chart 2c				Chart 2d

		16				5.5						(making the customer chage specs)

		50				3.1112698372						2-sigma		3-sigma		4-sigma		5-sigma		6-sigma				Chart 2a				Chart 3a				Chart 4a				Chart 5a

								Std = 1				Chart 1		Chart 2		Chart 3		Chart 4		Chart 5				3 sig				4 sig				5sig				6sig				Std = 1				Std = 1				Std = 1

						100		100		Sigmas		Spec Limits		Spec Limits		Spec Limits		Spec Limits		Spec Limits				66.6666666667				50				40				33.3333333333		100		100		100		100		100		100

		0		-5		4.59337105561293E-24		8.01578961459381E-24		-10																														0				0				0

		10		5		1.26091606702067E-23		2.16628272709297E-23		-9.9																														0				0				0

		20		15		3.42719879411365E-23		5.79621473082571E-23		-9.8

		30		25		9.22341352493936E-23		1.53544513097838E-22		-9.7

		40		35		2.45778648347232E-22		4.02702796960489E-22		-9.6

		50		45		6.48481445307721E-22		1.0456720571804E-21		-9.5

		60		55		1.69415350248812E-21		2.68823279657834E-21		-9.4

		70		65		4.38238629906646E-21		6.84224729226144E-21		-9.3

		80		75		1.12246335913279E-20		1.72421404932742E-20		-9.2

		90		85		2.84667740846021E-20		4.30173960280948E-20		-9.1

		100		95		7.14841701126969E-20		1.06257008301857E-19		-9

		110		105		1.77741178414554E-19		2.59855301516348E-19		-8.9

		120		115		4.37596479930902E-19		6.29167257616584E-19		-8.8

		130		125		1.06676373754749E-18		1.5082078004644E-18		-8.7

		140		135		2.57497153801189E-18		3.57945405283851E-18		-8.6

		150		145		6.1544255908504E-18		8.41071553505901E-18		-8.5

		160		155		1.45651411259094E-17		1.9566342138672E-17		-8.4

		170		165		3.41314832645815E-17		4.50657798818433E-17		-8.3

		180		175		7.91972631464248E-17		1.02764873206236E-16		-8.2

		190		185		1.81962136352661E-16		2.32008045274651E-16		-8.1

		200		195		4.13970181627312E-16		5.18587395540809E-16		-8

		210		205		9.32557577168121E-16		0		-7.9

		220		215		0		0		-7.8

		230		225		0		0		-7.7

		240		235		0		0		-7.6

		250		245		0		0		-7.5

		260		255		0		0		-7.4

		270		265		0		0		-7.3

		280		275		0		0		-7.2

		290		285		0		0		-7.1

		300		295		0		0		-7																												0		0		4.13970181627312E-16		5.18587395540809E-16		6.1544255908504E-18		8.41071553505901E-18

		310		305		0		0		-6.9																												0		0		9.32557577168121E-16		0		1.45651411259094E-17		1.9566342138672E-17

		320		315		0		0		-6.8																												0		0		0		0		3.41314832645815E-17		4.50657798818433E-17

		330		325		0		0		-6.7																												0		0		0		0		7.91972631464248E-17		1.02764873206236E-16

		340		335		0		0		-6.6																												0		0		0		0		1.81962136352661E-16		2.32008045274651E-16

		350		345		0		0		-6.5																												0		0		0		0		4.13970181627312E-16		5.18587395540809E-16

		360		355		0.0000000001		0.0000000001		-6.4																												0		0		0		0		9.32557577168121E-16		0

		370		365		0.0000000001		0.0000000001		-6.3																												0		0		0		0		0		0

		380		375		0.0000000002		0.0000000002		-6.2																												0		0		0		0		0		0

		390		385		0.0000000004		0.0000000003		-6.1																												0		0		0		0		0		0

		400		395		0.0000000007		0.0000000006		-6										0.045																		0		0		0		0		0		0

		410		405		0.0000000013		0.0000000011		-5.9																												0.0000000001		0.0000000001		0		0		0		0

		420		415		0.0000000025		0.000000002		-5.8																												0.0000000001		0.0000000001		0		0		0		0

		430		425		0.0000000045		0.0000000036		-5.7																												0.0000000002		0.0000000002		0		0		0		0

		440		435		0.000000008		0.0000000063		-5.6																												0.0000000004		0.0000000003		0		0		0		0

		450		445		0.0000000143		0.0000000109		-5.5																												0.0000000007		0.0000000006		0		0		0		0

		460		455		0.0000000252		0.0000000188		-5.4																												0.0000000013		0.0000000011		0.0000000001		0.0000000001		0		0

		470		465		0.000000044		0.0000000321		-5.3																												0.0000000025		0.000000002		0.0000000001		0.0000000001		0		0

		480		475		0.000000076		0.0000000542		-5.2																												0.0000000045		0.0000000036		0.0000000002		0.0000000002		0		0

		490		485		0.0000001302		0.0000000907		-5.1																												0.000000008		0.0000000063		0.0000000004		0.0000000003		0		0

		500		495		0.0000002209		0.0000001502		-5								0.045																				0.0000000143		0.0000000109		0.0000000007		0.0000000006		0		0

		510		505		0.0000003711		0.0000002462		-4.9																												0.0000000252		0.0000000188		0.0000000013		0.0000000011		0.0000000001		0.0000000001

		520		515		0.0000006173		0.0000003998		-4.8																												0.000000044		0.0000000321		0.0000000025		0.000000002		0.0000000001		0.0000000001

		530		525		0.0000010171		0.0000006426		-4.7																												0.000000076		0.0000000542		0.0000000045		0.0000000036		0.0000000002		0.0000000002

		540		535		0.0000016597		0.0000010226		-4.6																												0.0000001302		0.0000000907		0.000000008		0.0000000063		0.0000000004		0.0000000003

		550		545		0.0000026823		0.0000016112		-4.5																												0.0000002209		0.0000001502		0.0000000143		0.0000000109		0.0000000007		0.0000000006

		560		555		0.0000042935		0.0000025134		-4.4																												0.0000003711		0.0000002462		0.0000000252		0.0000000188		0.0000000013		0.0000000011

		570		565		0.0000068069		0.0000038816		-4.3																												0.0000006173		0.0000003998		0.000000044		0.0000000321		0.0000000025		0.000000002

		580		575		0.0000106885		0.0000059352		-4.2																												0.0000010171		0.0000006426		0.000000076		0.0000000542		0.0000000045		0.0000000036

		590		585		0.0000166238		0.0000089851		-4.1																												0.0000016597		0.0000010226		0.0000001302		0.0000000907		0.000000008		0.0000000063

		600		595		0.0000256088		0.0000134668		-4						0.045																						0.0000026823		0.0000016112		0.0000002209		0.0000001502		0.0000000143		0.0000000109

		610		605		0.0000390756		0.0000199833		-3.9																												0.0000042935		0.0000025134		0.0000003711		0.0000002462		0.0000000252		0.0000000188

		620		615		0.0000590589		0.0000293584		-3.8																												0.0000068069		0.0000038816		0.0000006173		0.0000003998		0.000000044		0.0000000321

		630		625		0.0000884173		0.0000427029		-3.7																												0.0000106885		0.0000059352		0.0000010171		0.0000006426		0.000000076		0.0000000542

		640		635		0.0001311202		0.0000614954		-3.6																												0.0000166238		0.0000089851		0.0000016597		0.0000010226		0.0000001302		0.0000000907

		650		645		0.0001926156		0.0000876777		-3.5																												0.0000256088		0.0000134668		0.0000026823		0.0000016112		0.0000002209		0.0000001502

		660		655		0.0002802933		0.0001237645		-3.4																												0.0000390756		0.0000199833		0.0000042935		0.0000025134		0.0000003711		0.0000002462

		670		665		0.0004040578		0.0001729672		-3.3																												0.0000590589		0.0000293584		0.0000068069		0.0000038816		0.0000006173		0.0000003998

		680		675		0.000577025		0.0002393273		-3.2																												0.0000884173		0.0000427029		0.0000106885		0.0000059352		0.0000010171		0.0000006426

		690		685		0.0008163523		0.0003278545		-3.1																												0.0001311202		0.0000614954		0.0000166238		0.0000089851		0.0000016597		0.0000010226

		700		695		0.0011442068		0.0004446628		-3				0.045																								0.0001926156		0.0000876777		0.0000256088		0.0000134668		0.0000026823		0.0000016112

		710		705		0.0015888696		0.0005970918		-2.9																												0.0002802933		0.0001237645		0.0000390756		0.0000199833		0.0000042935		0.0000025134

		720		715		0.0021859615		0.0007938018		-2.8																												0.0004040578		0.0001729672		0.0000590589		0.0000293584		0.0000068069		0.0000038816

		730		725		0.0029797632		0.0010448253		-2.7																												0.000577025		0.0002393273		0.0000884173		0.0000427029		0.0000106885		0.0000059352

		740		735		0.0040245885		0.0013615574		-2.6														3 sig				4 sig				5sig				6sig		0.0008163523		0.0003278545		0.0001311202		0.0000614954		0.0000166238		0.0000089851

		750		745		0.005386146		0.0017566648		-2.5														0.000065386		0.0000535387		0.0000001698		0.0000003094		0.0000000001		0.0000000004		0		0.0011442068		0.0004446628		0.0001926156		0.0000876777		0.0000256088		0.0000134668

		760		755		0.0071428107		0.0022438948		-2.4														0.0001189247		0.0000928167		0.0000004792		0.0000008216		0.0000000005		0.0000000017		0		0.0015888696		0.0005970918		0.0002802933		0.0001237645		0.0000390756		0.0000199833

		770		765		0.0093867055		0.0028377671		-2.3														0.0002117414		0.0001573371		0.0000013008		0.0000020969		0.0000000021		0.0000000072		0		0.0021859615		0.0007938018		0.0004040578		0.0001729672		0.0000590589		0.0000293584

		780		775		0.0122244727		0.0035531347		-2.2														0.0003690785		0.0002607849		0.0000033977		0.0000051422		0.0000000093		0.000000029		0		0.0029797632		0.0010448253		0.000577025		0.0002393273		0.0000884173		0.0000427029

		790		785		0.0157776074		0.004404608		-2.1														0.0006298633		0.0004226494		0.0000085399		0.0000121176		0.0000000383		0.0000001105		0.0000000001		0.0040245885		0.0013615574		0.0008163523		0.0003278545		0.0001311202		0.0000614954

		800		795		0.0201822154		0.0054058441		-2		0.045										0.125		0.0010525128		0.0006697683		0.0000206575		0.0000274388		0.0000001488		0.0000003953		0.0000000004		0.005386146		0.0017566648		0.0011442068		0.0004446628		0.0001926156		0.0000876777

		810		805		0.0255880595		0.0065687153		-1.9														0.0017222811		0.0010378043		0.0000480963		0.0000597034		0.000000544		0.0000013289		0.0000000025		0.0071428107		0.0022438948		0.0015888696		0.0005970918		0.0002802933		0.0001237645

		820		815		0.0321567748		0.0079023821		-1.8														0.0027600854		0.001572363		0.0001077997		0.0001248293		0.000001873		0.0000041986		0.0000000143		0.0093867055		0.0028377671		0.0021859615		0.0007938018		0.0004040578		0.0001729672

		830		825		0.0400591569		0.0094123112		-1.7														0.0043324484		0.0023293604		0.0002326291		0.0002507951		0.0000060716		0.0000124651		0.000000076		0.0122244727		0.0035531347		0.0029797632		0.0010448253		0.000577025		0.0002393273

		840		835		0.049471468		0.01109929		-1.6														0.0066618088		0.0033741713		0.0004834241		0.0004841791		0.0000185367		0.0000347756		0.0000003711		0.0157776074		0.004404608		0.0040245885		0.0013615574		0.0008163523		0.0003278545

		850		845		0.060570758		0.0129585016		-1.5														0.0100359801		0.0047790781		0.0009676032		0.0008982101		0.0000533123		0.0000911684		0.0000016597		0.0201822154		0.0054058441		0.005386146		0.0017566648		0.0011442068		0.0004446628

		860		855		0.0735292596		0.0149787318		-1.4														0.0148150582		0.0066186239		0.0018658133		0.0016011605		0.0001444807		0.0002245977		0.0000068069		0.0255880595		0.0065687153		0.0071428107		0.0022438948		0.0015888696		0.0005970918

		870		865		0.0885079914		0.0171417822		-1.3														0.0214336821		0.0089626797		0.0034669738		0.0027426915		0.0003690785		0.0005199468		0.0000256088		0.0321567748		0.0079023821		0.0093867055		0.0028377671		0.0021859615		0.0007938018

		880		875		0.1056497737		0.019422162		-1.2														0.0303963618		0.0118673745		0.0062096653		0.0045144447		0.0008890253		0.0011311122		0.0000884173		0.0400591569		0.0094123112		0.0122244727		0.0035531347		0.0029797632		0.0010448253

		890		885		0.1250719356		0.0217871207		-1.1														0.0422637363		0.015364486		0.01072411		0.0071403105		0.0020201375		0.0023123109		0.0002802933		0.049471468		0.01109929		0.0157776074		0.004404608		0.0040245885		0.0013615574

		900		895		0.1468590564		0.0241970699		-1														0.0576282223		0.0194503783		0.0178644206		0.0108521393		0.0043324484		0.0044420267		0.0008163523		0.060570758		0.0129585016		0.0201822154		0.0054058441		0.005386146		0.0017566648

		910		905		0.1710561263		0.0266064168		-0.9														0.0770786006		0.0240760204		0.0287165598		0.0158489029		0.0087744751		0.0080188314		0.0021859615		0.0735292596		0.0149787318		0.0255880595		0.0065687153		0.0071428107		0.0022438948

		920		915		0.1976625431		0.0289648093		-0.8														0.101154621		0.0291398961		0.0445654628		0.0222417385		0.0167933064		0.0136030553		0.005386146		0.0885079914		0.0171417822		0.0321567748		0.0079023821		0.0093867055		0.0028377671

		930		925		0.2266273524		0.0312187584		-0.7														0.1302945171		0.0344856128		0.0668072013		0.0299932833		0.0303963618		0.0216849176		0.0122244727		0.1056497737		0.019422162		0.0400591569		0.0094123112		0.0122244727		0.0035531347

		940		935		0.2578461108		0.033313576		-0.6														0.16478013		0.0399056654		0.0968004846		0.0388655764		0.0520812794		0.0324844429		0.0255880595		0.1250719356		0.0217871207		0.049471468		0.01109929		0.0157776074		0.004404608

		950		945		0.2911596868		0.0351955335		-0.5														0.2046857953		0.0451520871		0.1356660609		0.0483940644		0.0845657224		0.0457287948		0.049471468		0.1468590564		0.0241970699		0.060570758		0.0129585016		0.0201822154		0.0054058441

		960		955		0.3263552203		0.0368141285		-0.4														0.2498378825		0.049953713		0.1840601253		0.0579035269		0.1302945171		0.0604924357		0.0885079914		0.1710561263		0.0266064168		0.0735292596		0.0149787318		0.0255880595		0.0065687153

		970		965		0.3631693488		0.0381243255		-0.3														0.2997915955		0.0540386379		0.2419636522		0.0665738865		0.1907869529		0.0751985762		0.1468590564		0.1976625431		0.0289648093		0.0885079914		0.0171417822		0.0321567748		0.0079023821

		980		975		0.4012936743		0.0390886333		-0.2														0.3538302333		0.0571594038		0.3085375387		0.0735510391		0.265985529		0.0878447043		0.2266273524		0.2266273524		0.0312187584		0.1056497737		0.019422162		0.0400591569		0.0094123112

		990		985		0.4403823076		0.0396788865		-0.1														0.4109896371		0.0591177188		0.3820885778		0.0780835849		0.3538302333		0.0964315418		0.3263552203		0.2578461108		0.033313576		0.1250719356		0.0217871207		0.049471468		0.01109929

		1000		995		0.4800611942		0.0398776117		0														0.4701073559		0.0597852881		0.4601721627		0.0796556746		0.4502617752		0.0994764497		0.4403823076		0.2911596868		0.0351955335		0.1468590564		0.0241970699		0.060570758		0.0129585016

		1010		1005		0.5199388058		0.0396788865		0.1														0.5298926441		0.0591177188		0.5398278373		0.0780835849		0.5497382248		0.0964315418		0.5596176924		0.3263552203		0.0368141285		0.1710561263		0.0266064168		0.0735292596		0.0149787318

		1020		1015		0.5596176924		0.0390886333		0.2														0.5890103629		0.0571594038		0.6179114222		0.0735510391		0.6461697667		0.0878447043		0.6736447797		0.3631693488		0.0381243255		0.1976625431		0.0289648093		0.0885079914		0.0171417822

		1030		1025		0.5987063257		0.0381243255		0.3														0.6461697667		0.0540386379		0.6914624613		0.0665738865		0.734014471		0.0751985762		0.7733726476		0.4012936743		0.0390886333		0.2266273524		0.0312187584		0.1056497737		0.019422162

		1040		1035		0.6368306512		0.0368141285		0.4														0.7002084045		0.049953713		0.7580363478		0.0579035269		0.8092130471		0.0604924357		0.8531409436		0.4403823076		0.0396788865		0.2578461108		0.033313576		0.1250719356		0.0217871207

		1050		1045		0.6736447797		0.0351955335		0.5														0.7501621175		0.0451520871		0.8159398747		0.0483940644		0.8697054829		0.0457287948		0.9114920086		0.4800611942		0.0398776117		0.2911596868		0.0351955335		0.1468590564		0.0241970699

		1060		1055		0.7088403132		0.033313576		0.6														0.7953142047		0.0399056654		0.8643339391		0.0388655764		0.9154342776		0.0324844429		0.950528532		0.5199388058		0.0396788865		0.3263552203		0.0368141285		0.1710561263		0.0266064168

		1070		1065		0.7421538892		0.0312187584		0.7														0.83521987		0.0344856128		0.9031995154		0.0299932833		0.9479187206		0.0216849176		0.9744119405		0.5596176924		0.0390886333		0.3631693488		0.0381243255		0.1976625431		0.0289648093

		1080		1075		0.7733726476		0.0289648093		0.8														0.8697054829		0.0291398961		0.9331927987		0.0222417385		0.9696036382		0.0136030553		0.9877755273		0.5987063257		0.0381243255		0.4012936743		0.0390886333		0.2266273524		0.0312187584

		1090		1085		0.8023374569		0.0266064168		0.9														0.898845379		0.0240760204		0.9554345372		0.0158489029		0.9832066936		0.0080188314		0.994613854		0.6368306512		0.0368141285		0.4403823076		0.0396788865		0.2578461108		0.033313576

		1100		1095		0.8289438737		0.0241970699		1														0.9229213994		0.0194503783		0.9712834402		0.0108521393		0.9912255249		0.0044420267		0.9978140385		0.6736447797		0.0351955335		0.4800611942		0.0398776117		0.2911596868		0.0351955335

		1110		1105		0.8531409436		0.0217871207		1.1														0.9423717777		0.015364486		0.9821355794		0.0071403105		0.9956675516		0.0023123109		0.9991836477		0.7088403132		0.033313576		0.5199388058		0.0396788865		0.3263552203		0.0368141285

		1120		1115		0.8749280644		0.019422162		1.2														0.9577362637		0.0118673745		0.98927589		0.0045144447		0.9979798625		0.0011311122		0.9997197067		0.7421538892		0.0312187584		0.5596176924		0.0390886333		0.3631693488		0.0381243255

		1130		1125		0.8943502263		0.0171417822		1.3														0.9696036382		0.0089626797		0.9937903347		0.0027426915		0.9991109747		0.0005199468		0.9999115827		0.7733726476		0.0289648093		0.5987063257		0.0381243255		0.4012936743		0.0390886333

		1140		1135		0.9114920086		0.0149787318		1.4														0.9785663179		0.0066186239		0.9965330262		0.0016011605		0.9996309215		0.0002245977		0.9999743912		0.8023374569		0.0266064168		0.6368306512		0.0368141285		0.4403823076		0.0396788865

		1150		1145		0.9264707404		0.0129585016		1.5														0.9851849418		0.0047790781		0.9981341867		0.0008982101		0.9998555193		0.0000911684		0.9999931931		0.8289438737		0.0241970699		0.6736447797		0.0351955335		0.4800611942		0.0398776117

		1160		1155		0.939429242		0.01109929		1.6														0.9899640199		0.0033741713		0.9990323968		0.0004841791		0.9999466877		0.0000347756		0.9999983403		0.8531409436		0.0217871207		0.7088403132		0.033313576		0.5199388058		0.0396788865

		1170		1165		0.950528532		0.0094123112		1.7														0.9933381912		0.0023293604		0.9995165759		0.0002507951		0.9999814633		0.0000124651		0.9999996289		0.8749280644		0.019422162		0.7421538892		0.0312187584		0.5596176924		0.0390886333

		1180		1175		0.9599408431		0.0079023821		1.8														0.9956675516		0.001572363		0.9997673709		0.0001248293		0.9999939284		0.0000041986		0.999999924		0.8943502263		0.0171417822		0.7733726476		0.0289648093		0.5987063257		0.0381243255

		1190		1185		0.9678432252		0.0065687153		1.9														0.9972399146		0.0010378043		0.9998922003		0.0000597034		0.999998127		0.0000013289		0.9999999857		0.9114920086		0.0149787318		0.8023374569		0.0266064168		0.6368306512		0.0368141285

		1200		1195		0.9744119405		0.0054058441		2		0.045										0.125		0.9982777189		0.0006697683		0.9999519037		0.0000274388		0.999999456		0.0000003953		0.9999999975		0.9264707404		0.0129585016		0.8289438737		0.0241970699		0.6736447797		0.0351955335

		1210		1205		0.9798177846		0.004404608		2.1														0.9989474872		0.0004226494		0.9999793425		0.0000121176		0.9999998512		0.0000001105		0.9999999996		0.939429242		0.01109929		0.8531409436		0.0217871207		0.7088403132		0.033313576

		1220		1215		0.9842223926		0.0035531347		2.2														0.9993701367		0.0002607849		0.9999914601		0.0000051422		0.9999999617		0.000000029		0.9999999999		0.950528532		0.0094123112		0.8749280644		0.019422162		0.7421538892		0.0312187584

		1230		1225		0.9877755273		0.0028377671		2.3														0.9996309215		0.0001573371		0.9999966023		0.0000020969		0.9999999907		0.0000000072		1		0.9599408431		0.0079023821		0.8943502263		0.0171417822		0.7733726476		0.0289648093

		1240		1235		0.9906132945		0.0022438948		2.4														0.9997882586		0.0000928167		0.9999986992		0.0000008216		0.9999999979		0.0000000017		1		0.9678432252		0.0065687153		0.9114920086		0.0149787318		0.8023374569		0.0266064168

		1250		1245		0.9928571893		0.0017566648		2.5														0.9998810753		0		0.9999995208		0		0.9999999995		0		1		0.9744119405		0.0054058441		0.9264707404		0.0129585016		0.8289438737		0.0241970699

		1260		1255		0.994613854		0.0013615574		2.6																												0.9798177846		0.004404608		0.939429242		0.01109929		0.8531409436		0.0217871207

		1270		1265		0.9959754115		0.0010448253		2.7																												0.9842223926		0.0035531347		0.950528532		0.0094123112		0.8749280644		0.019422162

		1280		1275		0.9970202368		0.0007938018		2.8																												0.9877755273		0.0028377671		0.9599408431		0.0079023821		0.8943502263		0.0171417822

		1290		1285		0.9978140385		0.0005970918		2.9																												0.9906132945		0.0022438948		0.9678432252		0.0065687153		0.9114920086		0.0149787318

		1300		1295		0.9984111304		0.0004446628		3				0.045																								0.9928571893		0.0017566648		0.9744119405		0.0054058441		0.9264707404		0.0129585016

		1310		1305		0.9988557932		0.0003278545		3.1																												0.994613854		0.0013615574		0.9798177846		0.004404608		0.939429242		0.01109929

		1320		1315		0.9991836477		0.0002393273		3.2																												0.9959754115		0.0010448253		0.9842223926		0.0035531347		0.950528532		0.0094123112

		1330		1325		0.999422975		0.0001729672		3.3																												0.9970202368		0.0007938018		0.9877755273		0.0028377671		0.9599408431		0.0079023821

		1340		1335		0.9995959422		0.0001237645		3.4																												0.9978140385		0.0005970918		0.9906132945		0.0022438948		0.9678432252		0.0065687153

		1350		1345		0.9997197067		0.0000876777		3.5																												0.9984111304		0.0004446628		0.9928571893		0.0017566648		0.9744119405		0.0054058441

		1360		1355		0.9998073844		0.0000614954		3.6																												0.9988557932		0.0003278545		0.994613854		0.0013615574		0.9798177846		0.004404608

		1370		1365		0.9998688798		0.0000427029		3.7																												0.9991836477		0.0002393273		0.9959754115		0.0010448253		0.9842223926		0.0035531347

		1380		1375		0.9999115827		0.0000293584		3.8																												0.999422975		0.0001729672		0.9970202368		0.0007938018		0.9877755273		0.0028377671

		1390		1385		0.9999409411		0.0000199833		3.9																												0.9995959422		0.0001237645		0.9978140385		0.0005970918		0.9906132945		0.0022438948

		1400		1395		0.9999609244		0.0000134668		4						0.045																						0.9997197067		0.0000876777		0.9984111304		0.0004446628		0.9928571893		0.0017566648

		1410		1405		0.9999743912		0.0000089851		4.1																												0.9998073844		0.0000614954		0.9988557932		0.0003278545		0.994613854		0.0013615574

		1420		1415		0.9999833762		0.0000059352		4.2																												0.9998688798		0.0000427029		0.9991836477		0.0002393273		0.9959754115		0.0010448253

		1430		1425		0.9999893115		0.0000038816		4.3																												0.9999115827		0.0000293584		0.999422975		0.0001729672		0.9970202368		0.0007938018

		1440		1435		0.9999931931		0.0000025134		4.4																												0.9999409411		0.0000199833		0.9995959422		0.0001237645		0.9978140385		0.0005970918

		1450		1445		0.9999957065		0.0000016112		4.5																												0.9999609244		0.0000134668		0.9997197067		0.0000876777		0.9984111304		0.0004446628

		1460		1455		0.9999973177		0.0000010226		4.6																												0.9999743912		0.0000089851		0.9998073844		0.0000614954		0.9988557932		0.0003278545

		1470		1465		0.9999983403		0.0000006426		4.7																												0.9999833762		0.0000059352		0.9998688798		0.0000427029		0.9991836477		0.0002393273

		1480		1475		0.9999989829		0.0000003998		4.8																												0.9999893115		0.0000038816		0.9999115827		0.0000293584		0.999422975		0.0001729672

		1490		1485		0.9999993827		0.0000002462		4.9																												0.9999931931		0.0000025134		0.9999409411		0.0000199833		0.9995959422		0.0001237645

		1500		1495		0.9999996289		0.0000001502		5								0.045																				0.9999957065		0.0000016112		0.9999609244		0.0000134668		0.9997197067		0.0000876777

		1510		1505		0.9999997791		0.0000000907		5.1																												0.9999973177		0.0000010226		0.9999743912		0.0000089851		0.9998073844		0.0000614954

		1520		1515		0.9999998698		0.0000000542		5.2																												0.9999983403		0.0000006426		0.9999833762		0.0000059352		0.9998688798		0.0000427029

		1530		1525		0.999999924		0.0000000321		5.3																												0.9999989829		0.0000003998		0.9999893115		0.0000038816		0.9999115827		0.0000293584

		1540		1535		0.999999956		0.0000000188		5.4																												0.9999993827		0.0000002462		0.9999931931		0.0000025134		0.9999409411		0.0000199833

		1550		1545		0.9999999748		0.0000000109		5.5																												0.9999996289		0.0000001502		0.9999957065		0.0000016112		0.9999609244		0.0000134668

		1560		1555		0.9999999857		0.0000000063		5.6																												0.9999997791		0.0000000907		0.9999973177		0.0000010226		0.9999743912		0.0000089851

		1570		1565		0.999999992		0.0000000036		5.7																												0.9999998698		0.0000000542		0.9999983403		0.0000006426		0.9999833762		0.0000059352

		1580		1575		0.9999999955		0.000000002		5.8																												0.999999924		0.0000000321		0.9999989829		0.0000003998		0.9999893115		0.0000038816

		1590		1585		0.9999999975		0.0000000011		5.9																												0.999999956		0.0000000188		0.9999993827		0.0000002462		0.9999931931		0.0000025134

		1600		1595		0.9999999987		0.0000000006		6										0.045																		0.9999999748		0.0000000109		0.9999996289		0.0000001502		0.9999957065		0.0000016112

		1610		1605		0.9999999993		0.0000000003		6.1																												0.9999999857		0.0000000063		0.9999997791		0.0000000907		0.9999973177		0.0000010226

		1620		1615		0.9999999996		0.0000000002		6.2																												0.999999992		0.0000000036		0.9999998698		0.0000000542		0.9999983403		0.0000006426

		1630		1625		0.9999999998		0.0000000001		6.3																												0.9999999955		0.000000002		0.999999924		0.0000000321		0.9999989829		0.0000003998

		1640		1635		0.9999999999		0.0000000001		6.4																												0.9999999975		0.0000000011		0.999999956		0.0000000188		0.9999993827		0.0000002462

		1650		1645		0.9999999999		0		6.5																												0.9999999987		0.0000000006		0.9999999748		0.0000000109		0.9999996289		0.0000001502

		1660		1655		1		0		6.6																												0.9999999993		0.0000000003		0.9999999857		0.0000000063		0.9999997791		0.0000000907

		1670		1665		1		0		6.7																												0.9999999996		0.0000000002		0.999999992		0.0000000036		0.9999998698		0.0000000542

		1680		1675		1		0		6.8																												0.9999999998		0.0000000001		0.9999999955		0.000000002		0.999999924		0.0000000321

		1690		1685		1		0		6.9																												0.9999999999		0.0000000001		0.9999999975		0.0000000011		0.999999956		0.0000000188

		1700		1695		1		0		7																												0.9999999999		0		0.9999999987		0		0.9999999748		0

		1710		1705		1		0		7.1

		1720		1715		1		0		7.2

		1730		1725		1		0		7.3

		1740		1735		1		0		7.4

		1750		1745		1		0		7.5

		1760		1755		1		0		7.6

		1770		1765		1		0		7.7

		1780		1775		1		0		7.8

		1790		1785		1		0		7.9

		1800		1795		1		0		8

		1810		1805		1		0		8.1

		1820		1815		1		0		8.2

		1830		1825		1		0		8.3

		1840		1835		1		0		8.4

		1850		1845		1		0		8.5

		1860		1855		1		0		8.6

		1870		1865		1		0		8.7

		1880		1875		1		0		8.8

		1890		1885		1		0		8.9

		1900		1895		1		0		9

		1910		1905		1		0		9.1

		1920		1915		1		0		9.2

		1930		1925		1		0		9.3

		1940		1935		1		0		9.4

		1950		1945		1		0		9.5

		1960		1955		1		0		9.6

		1970		1965		1		0		9.7

		1980		1975		1		0		9.8

		1990		1985		1		0		9.9

		2000		1995		1				10
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2-sigma Process
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Cpk = 0.667
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3-sigma Process
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4-sigma Process
Cp = 1.333
Cpk = 1.333
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5-sigma Process
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6-sigma Process
Cp = 2.0
Cpk = 2.0
0.002 ppm

0.045

0.045



Chart1a

		750		0.0017566648

		760		0.0022438948

		770		0.0028377671

		780		0.0035531347

		790		0.004404608

		800		0.0054058441

		810		0.0065687153

		820		0.0079023821

		830		0.0094123112

		840		0.01109929

		850		0.0129585016

		860		0.0149787318

		870		0.0171417822

		880		0.019422162

		890		0.0217871207

		900		0.0241970699

		910		0.0266064168

		920		0.0289648093

		930		0.0312187584

		940		0.033313576

		950		0.0351955335

		960		0.0368141285

		970		0.0381243255

		980		0.0390886333

		990		0.0396788865

		1000		0.0398776117

		1010		0.0396788865

		1020		0.0390886333

		1030		0.0381243255

		1040		0.0368141285

		1050		0.0351955335

		1060		0.033313576

		1070		0.0312187584

		1080		0.0289648093

		1090		0.0266064168

		1100		0.0241970699

		1110		0.0217871207

		1120		0.019422162

		1130		0.0171417822

		1140		0.0149787318

		1150		0.0129585016

		1160		0.01109929

		1170		0.0094123112

		1180		0.0079023821

		1190		0.0065687153

		1200		0.0054058441

		1210		0.004404608

		1220		0.0035531347

		1230		0.0028377671

		1240		0.0022438948

		1250		0.0017566648



&A

Page &P

Spec Limits

2-sigma Process
Cp = 0.667
Cpk = 0.667
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		870		0.0089626797

		880		0.0118673745

		890		0.015364486

		900		0.0194503783

		910		0.0240760204

		920		0.0291398961

		930		0.0344856128

		940		0.0399056654

		950		0.0451520871

		960		0.049953713

		970		0.0540386379

		980		0.0571594038

		990		0.0591177188

		1000		0.0597852881

		1010		0.0591177188

		1020		0.0571594038

		1030		0.0540386379

		1040		0.049953713

		1050		0.0451520871

		1060		0.0399056654

		1070		0.0344856128

		1080		0.0291398961

		1090		0.0240760204

		1100		0.0194503783

		1110		0.015364486

		1120		0.0118673745

		1130		0.0089626797

		1140		0.0066186239

		1150		0.0047790781

		1160		0.0033741713

		1170		0.0023293604

		1180		0.001572363

		1190		0.0010378043

		1200		0.0006697683

		1210		0.0004226494

		1220		0.0002607849

		1230		0.0001573371

		1240		0.0000928167

		1250		0
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Spec Limits

3-sigma Process
Cp = 1.0
Cpk = 1.0
2,700 ppm

0.125

0.125



Chart3a

		750		0.0000003094

		760		0.0000008216

		770		0.0000020969

		780		0.0000051422

		790		0.0000121176

		800		0.0000274388

		810		0.0000597034

		820		0.0001248293

		830		0.0002507951

		840		0.0004841791

		850		0.0008982101

		860		0.0016011605

		870		0.0027426915

		880		0.0045144447

		890		0.0071403105

		900		0.0108521393

		910		0.0158489029

		920		0.0222417385

		930		0.0299932833

		940		0.0388655764

		950		0.0483940644

		960		0.0579035269

		970		0.0665738865

		980		0.0735510391

		990		0.0780835849

		1000		0.0796556746

		1010		0.0780835849

		1020		0.0735510391

		1030		0.0665738865

		1040		0.0579035269

		1050		0.0483940644

		1060		0.0388655764

		1070		0.0299932833

		1080		0.0222417385

		1090		0.0158489029

		1100		0.0108521393

		1110		0.0071403105

		1120		0.0045144447

		1130		0.0027426915

		1140		0.0016011605

		1150		0.0008982101

		1160		0.0004841791

		1170		0.0002507951

		1180		0.0001248293

		1190		0.0000597034

		1200		0.0000274388

		1210		0.0000121176

		1220		0.0000051422

		1230		0.0000020969

		1240		0.0000008216

		1250		0



&A

Page &P

Spec Limits

4-sigma Process
Cp = 1.333
Cpk = 1.333
63 ppm

0.125

0.125



Chart4a

		750		0.0000000004

		760		0.0000000017

		770		0.0000000072

		780		0.000000029

		790		0.0000001105

		800		0.0000003953

		810		0.0000013289

		820		0.0000041986

		830		0.0000124651

		840		0.0000347756

		850		0.0000911684

		860		0.0002245977

		870		0.0005199468

		880		0.0011311122

		890		0.0023123109

		900		0.0044420267

		910		0.0080188314

		920		0.0136030553

		930		0.0216849176

		940		0.0324844429

		950		0.0457287948

		960		0.0604924357

		970		0.0751985762

		980		0.0878447043

		990		0.0964315418

		1000		0.0994764497

		1010		0.0964315418

		1020		0.0878447043

		1030		0.0751985762

		1040		0.0604924357

		1050		0.0457287948

		1060		0.0324844429

		1070		0.0216849176

		1080		0.0136030553

		1090		0.0080188314

		1100		0.0044420267

		1110		0.0023123109

		1120		0.0011311122

		1130		0.0005199468

		1140		0.0002245977

		1150		0.0000911684

		1160		0.0000347756

		1170		0.0000124651

		1180		0.0000041986

		1190		0.0000013289

		1200		0.0000003953

		1210		0.0000001105

		1220		0.000000029

		1230		0.0000000072

		1240		0.0000000017

		1250		0
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Spec Limits

5-sigma Process
Cp = 1.667
Cpk = 1.667
0.57 ppm

0.125

0.125



Chart5a

		750		0.0011442068

		760		0.0015888696

		770		0.0021859615

		780		0.0029797632

		790		0.0040245885

		800		0.005386146

		810		0.0071428107

		820		0.0093867055

		830		0.0122244727

		840		0.0157776074

		850		0.0201822154

		860		0.0255880595

		870		0.0321567748

		880		0.0400591569

		890		0.049471468

		900		0.060570758

		910		0.0735292596

		920		0.0885079914

		930		0.1056497737

		940		0.1250719356

		950		0.1468590564

		960		0.1710561263

		970		0.1976625431

		980		0.2266273524

		990		0.2578461108

		1000		0.2911596868

		1010		0.3263552203

		1020		0.3631693488

		1030		0.4012936743

		1040		0.4403823076

		1050		0.4800611942

		1060		0.5199388058

		1070		0.5596176924

		1080		0.5987063257

		1090		0.6368306512

		1100		0.6736447797

		1110		0.7088403132

		1120		0.7421538892

		1130		0.7733726476

		1140		0.8023374569

		1150		0.8289438737

		1160		0.8531409436

		1170		0.8749280644

		1180		0.8943502263

		1190		0.9114920086

		1200		0.9264707404

		1210		0.939429242

		1220		0.950528532

		1230		0.9599408431

		1240		0.9678432252

		1250		0.9744119405
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Spec Limits

6-sigma Process
Cp = 2.0
Cpk = 2.0
0.002 ppm

0.125

0.125



Chart2 (2)

		300		0

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0.0000000001

		370		0.0000000001

		380		0.0000000002

		390		0.0000000003

		400		0.0000000006

		410		0.0000000011

		420		0.000000002

		430		0.0000000036

		440		0.0000000063

		450		0.0000000109

		460		0.0000000188

		470		0.0000000321

		480		0.0000000542

		490		0.0000000907

		500		0.0000001502

		510		0.0000002462

		520		0.0000003998

		530		0.0000006426

		540		0.0000010226

		550		0.0000016112

		560		0.0000025134

		570		0.0000038816

		580		0.0000059352

		590		0.0000089851

		600		0.0000134668

		610		0.0000199833

		620		0.0000293584

		630		0.0000427029

		640		0.0000614954

		650		0.0000876777

		660		0.0001237645

		670		0.0001729672

		680		0.0002393273

		690		0.0003278545

		700		0.0004446628

		710		0.0005970918

		720		0.0007938018

		730		0.0010448253

		740		0.0013615574

		750		0.0017566648

		760		0.0022438948

		770		0.0028377671

		780		0.0035531347

		790		0.004404608

		800		0.0054058441

		810		0.0065687153

		820		0.0079023821

		830		0.0094123112

		840		0.01109929

		850		0.0129585016

		860		0.0149787318

		870		0.0171417822

		880		0.019422162

		890		0.0217871207

		900		0.0241970699

		910		0.0266064168

		920		0.0289648093

		930		0.0312187584

		940		0.033313576

		950		0.0351955335

		960		0.0368141285

		970		0.0381243255

		980		0.0390886333

		990		0.0396788865

		1000		0.0398776117

		1010		0.0396788865

		1020		0.0390886333

		1030		0.0381243255

		1040		0.0368141285

		1050		0.0351955335

		1060		0.033313576

		1070		0.0312187584

		1080		0.0289648093

		1090		0.0266064168

		1100		0.0241970699

		1110		0.0217871207

		1120		0.019422162

		1130		0.0171417822

		1140		0.0149787318

		1150		0.0129585016

		1160		0.01109929

		1170		0.0094123112

		1180		0.0079023821

		1190		0.0065687153

		1200		0.0054058441

		1210		0.004404608

		1220		0.0035531347

		1230		0.0028377671

		1240		0.0022438948

		1250		0.0017566648

		1260		0.0013615574

		1270		0.0010448253

		1280		0.0007938018

		1290		0.0005970918

		1300		0.0004446628

		1310		0.0003278545

		1320		0.0002393273

		1330		0.0001729672

		1340		0.0001237645

		1350		0.0000876777

		1360		0.0000614954

		1370		0.0000427029

		1380		0.0000293584

		1390		0.0000199833

		1400		0.0000134668

		1410		0.0000089851

		1420		0.0000059352

		1430		0.0000038816

		1440		0.0000025134

		1450		0.0000016112

		1460		0.0000010226

		1470		0.0000006426

		1480		0.0000003998

		1490		0.0000002462

		1500		0.0000001502

		1510		0.0000000907

		1520		0.0000000542

		1530		0.0000000321

		1540		0.0000000188

		1550		0.0000000109

		1560		0.0000000063

		1570		0.0000000036

		1580		0.000000002

		1590		0.0000000011

		1600		0.0000000006

		1610		0.0000000003

		1620		0.0000000002

		1630		0.0000000001

		1640		0.0000000001

		1650		0

		1660		0

		1670		0

		1680		0

		1690		0

		1700		0
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Spec Limits

3-sigma Process
(centered)
Cp = 1.0
Cpk = 1.0
2,700 ppm

0.045

0.045



Chart2b

		300		0

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0.0000000001

		420		0.0000000001

		430		0.0000000002

		440		0.0000000003

		450		0.0000000006

		460		0.0000000011

		470		0.000000002

		480		0.0000000036

		490		0.0000000063

		500		0.0000000109

		510		0.0000000188

		520		0.0000000321

		530		0.0000000542

		540		0.0000000907

		550		0.0000001502

		560		0.0000002462

		570		0.0000003998

		580		0.0000006426

		590		0.0000010226

		600		0.0000016112

		610		0.0000025134

		620		0.0000038816

		630		0.0000059352

		640		0.0000089851

		650		0.0000134668

		660		0.0000199833

		670		0.0000293584

		680		0.0000427029

		690		0.0000614954

		700		0.0000876777

		710		0.0001237645

		720		0.0001729672

		730		0.0002393273

		740		0.0003278545

		750		0.0004446628

		760		0.0005970918

		770		0.0007938018

		780		0.0010448253

		790		0.0013615574

		800		0.0017566648

		810		0.0022438948

		820		0.0028377671

		830		0.0035531347

		840		0.004404608

		850		0.0054058441

		860		0.0065687153

		870		0.0079023821

		880		0.0094123112

		890		0.01109929

		900		0.0129585016

		910		0.0149787318

		920		0.0171417822

		930		0.019422162

		940		0.0217871207

		950		0.0241970699

		960		0.0266064168

		970		0.0289648093

		980		0.0312187584

		990		0.033313576

		1000		0.0351955335

		1010		0.0368141285

		1020		0.0381243255

		1030		0.0390886333

		1040		0.0396788865

		1050		0.0398776117

		1060		0.0396788865

		1070		0.0390886333

		1080		0.0381243255

		1090		0.0368141285

		1100		0.0351955335

		1110		0.033313576

		1120		0.0312187584

		1130		0.0289648093

		1140		0.0266064168

		1150		0.0241970699

		1160		0.0217871207

		1170		0.019422162

		1180		0.0171417822

		1190		0.0149787318

		1200		0.0129585016

		1210		0.01109929

		1220		0.0094123112

		1230		0.0079023821

		1240		0.0065687153

		1250		0.0054058441

		1260		0.004404608

		1270		0.0035531347

		1280		0.0028377671

		1290		0.0022438948

		1300		0.0017566648

		1310		0.0013615574

		1320		0.0010448253

		1330		0.0007938018

		1340		0.0005970918

		1350		0.0004446628

		1360		0.0003278545

		1370		0.0002393273

		1380		0.0001729672

		1390		0.0001237645

		1400		0.0000876777

		1410		0.0000614954

		1420		0.0000427029

		1430		0.0000293584

		1440		0.0000199833

		1450		0.0000134668

		1460		0.0000089851

		1470		0.0000059352

		1480		0.0000038816

		1490		0.0000025134

		1500		0.0000016112

		1510		0.0000010226

		1520		0.0000006426

		1530		0.0000003998

		1540		0.0000002462

		1550		0.0000001502

		1560		0.0000000907

		1570		0.0000000542

		1580		0.0000000321

		1590		0.0000000188

		1600		0.0000000109

		1610		0.0000000063

		1620		0.0000000036

		1630		0.000000002

		1640		0.0000000011

		1650		0.0000000006

		1660		0.0000000003

		1670		0.0000000002

		1680		0.0000000001

		1690		0.0000000001

		1700		0
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Spec Limits

3-sigma Process
(shifted 0.5 std. dev.)
Cp = 1.0
Cpk = 0.833
ppm = 6,442
(about 2.72-sigma)

0.045

0.045



Chart2c

		300		5.18587395540809E-16

		310		0

		320		0

		330		0

		340		0

		350		0

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0

		420		0

		430		0

		440		0

		450		0

		460		0.0000000001

		470		0.0000000001

		480		0.0000000002

		490		0.0000000003

		500		0.0000000006

		510		0.0000000011

		520		0.000000002

		530		0.0000000036

		540		0.0000000063

		550		0.0000000109

		560		0.0000000188

		570		0.0000000321

		580		0.0000000542

		590		0.0000000907

		600		0.0000001502

		610		0.0000002462

		620		0.0000003998

		630		0.0000006426

		640		0.0000010226

		650		0.0000016112

		660		0.0000025134

		670		0.0000038816

		680		0.0000059352

		690		0.0000089851

		700		0.0000134668

		710		0.0000199833

		720		0.0000293584

		730		0.0000427029

		740		0.0000614954

		750		0.0000876777

		760		0.0001237645

		770		0.0001729672

		780		0.0002393273

		790		0.0003278545

		800		0.0004446628

		810		0.0005970918

		820		0.0007938018

		830		0.0010448253

		840		0.0013615574

		850		0.0017566648

		860		0.0022438948

		870		0.0028377671

		880		0.0035531347

		890		0.004404608

		900		0.0054058441

		910		0.0065687153

		920		0.0079023821

		930		0.0094123112

		940		0.01109929

		950		0.0129585016

		960		0.0149787318

		970		0.0171417822

		980		0.019422162

		990		0.0217871207

		1000		0.0241970699

		1010		0.0266064168

		1020		0.0289648093

		1030		0.0312187584

		1040		0.033313576

		1050		0.0351955335

		1060		0.0368141285

		1070		0.0381243255

		1080		0.0390886333

		1090		0.0396788865

		1100		0.0398776117

		1110		0.0396788865

		1120		0.0390886333

		1130		0.0381243255

		1140		0.0368141285

		1150		0.0351955335

		1160		0.033313576

		1170		0.0312187584

		1180		0.0289648093

		1190		0.0266064168

		1200		0.0241970699

		1210		0.0217871207

		1220		0.019422162

		1230		0.0171417822

		1240		0.0149787318

		1250		0.0129585016

		1260		0.01109929

		1270		0.0094123112

		1280		0.0079023821

		1290		0.0065687153

		1300		0.0054058441

		1310		0.004404608

		1320		0.0035531347

		1330		0.0028377671

		1340		0.0022438948

		1350		0.0017566648

		1360		0.0013615574

		1370		0.0010448253

		1380		0.0007938018

		1390		0.0005970918

		1400		0.0004446628

		1410		0.0003278545

		1420		0.0002393273

		1430		0.0001729672

		1440		0.0001237645

		1450		0.0000876777

		1460		0.0000614954

		1470		0.0000427029

		1480		0.0000293584

		1490		0.0000199833

		1500		0.0000134668

		1510		0.0000089851

		1520		0.0000059352

		1530		0.0000038816

		1540		0.0000025134

		1550		0.0000016112

		1560		0.0000010226

		1570		0.0000006426

		1580		0.0000003998

		1590		0.0000002462

		1600		0.0000001502

		1610		0.0000000907

		1620		0.0000000542

		1630		0.0000000321

		1640		0.0000000188

		1650		0.0000000109

		1660		0.0000000063

		1670		0.0000000036

		1680		0.000000002

		1690		0.0000000011

		1700		0
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Spec Limits

3-sigma Process
(shifted 1.0 std. dev.)
Cp = 1.0
Cpk = 0.667
ppm = 22,782
(about 2.28-sigma)
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Chart2d

		300		8.41071553505901E-18

		310		1.9566342138672E-17

		320		4.50657798818433E-17

		330		1.02764873206236E-16

		340		2.32008045274651E-16

		350		5.18587395540809E-16

		360		0

		370		0

		380		0

		390		0

		400		0

		410		0

		420		0

		430		0

		440		0

		450		0

		460		0

		470		0

		480		0

		490		0

		500		0

		510		0.0000000001

		520		0.0000000001

		530		0.0000000002

		540		0.0000000003

		550		0.0000000006

		560		0.0000000011

		570		0.000000002

		580		0.0000000036

		590		0.0000000063

		600		0.0000000109

		610		0.0000000188

		620		0.0000000321

		630		0.0000000542

		640		0.0000000907

		650		0.0000001502

		660		0.0000002462

		670		0.0000003998

		680		0.0000006426

		690		0.0000010226

		700		0.0000016112

		710		0.0000025134

		720		0.0000038816

		730		0.0000059352

		740		0.0000089851

		750		0.0000134668

		760		0.0000199833

		770		0.0000293584

		780		0.0000427029

		790		0.0000614954

		800		0.0000876777

		810		0.0001237645

		820		0.0001729672

		830		0.0002393273

		840		0.0003278545

		850		0.0004446628

		860		0.0005970918

		870		0.0007938018

		880		0.0010448253

		890		0.0013615574

		900		0.0017566648

		910		0.0022438948

		920		0.0028377671

		930		0.0035531347

		940		0.004404608

		950		0.0054058441

		960		0.0065687153

		970		0.0079023821

		980		0.0094123112

		990		0.01109929

		1000		0.0129585016

		1010		0.0149787318

		1020		0.0171417822

		1030		0.019422162

		1040		0.0217871207

		1050		0.0241970699

		1060		0.0266064168

		1070		0.0289648093

		1080		0.0312187584

		1090		0.033313576

		1100		0.0351955335

		1110		0.0368141285

		1120		0.0381243255

		1130		0.0390886333

		1140		0.0396788865

		1150		0.0398776117

		1160		0.0396788865

		1170		0.0390886333

		1180		0.0381243255

		1190		0.0368141285

		1200		0.0351955335

		1210		0.033313576

		1220		0.0312187584

		1230		0.0289648093

		1240		0.0266064168

		1250		0.0241970699

		1260		0.0217871207

		1270		0.019422162

		1280		0.0171417822

		1290		0.0149787318

		1300		0.0129585016

		1310		0.01109929

		1320		0.0094123112

		1330		0.0079023821

		1340		0.0065687153

		1350		0.0054058441

		1360		0.004404608

		1370		0.0035531347

		1380		0.0028377671

		1390		0.0022438948

		1400		0.0017566648

		1410		0.0013615574

		1420		0.0010448253

		1430		0.0007938018

		1440		0.0005970918

		1450		0.0004446628

		1460		0.0003278545

		1470		0.0002393273

		1480		0.0001729672

		1490		0.0001237645

		1500		0.0000876777

		1510		0.0000614954

		1520		0.0000427029

		1530		0.0000293584

		1540		0.0000199833

		1550		0.0000134668

		1560		0.0000089851

		1570		0.0000059352

		1580		0.0000038816

		1590		0.0000025134

		1600		0.0000016112

		1610		0.0000010226

		1620		0.0000006426

		1630		0.0000003998

		1640		0.0000002462

		1650		0.0000001502

		1660		0.0000000907

		1670		0.0000000542

		1680		0.0000000321

		1690		0.0000000188

		1700		0
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Spec Limits

3-sigma Process
(shifted 1.5 std. dev.)
Cp = 1.0
Cpk = 0.5
ppm = 66,811
(about 1.83-sigma)

0.045

0.045




Non-Liner Decrease

2 308,537

3 66,811
4 6,210
5 233

3.4

Process Defects per Million

Opportunities

Capability

* Includes 1.5¢ shift

800000

From5106 7 700000
600000

50 500000
» PPM % Change ‘
40 400000
N \ From 4 tos/‘ - 300000
20 200000
From3to 4
10 100000
From1to 2
0 T L 2 @0
1 2 3 4 5 6

Process Sigma

Focusing on ¢ requires thorough process

understanding and breakthrough thinking

PPM



Six Sigma as a Tool

Process Mapping Tolerance Analysis
Structure Tree Components Search
Pareto Analysis Hypothesis Testing
Gauge R &R Regression

Rational Subgrouping DOE

Baselining SPC

Many familiar quality tools applied in a
structured methodology



Six Sigma as a Method

To get results, should we focus our behavior on the Y or X

oY oX1...Xn
Dependent eIndependent
Output elnput-Process
*Effect «Cause
Symptom *Problem
Monitor «Control




A Traditional View

Market Share

Sales Growth
Profitability

e Qutput Variables

M anage the outputs.



A Non-Traditional View

Product Quality
COQ Service

e Input Variables On-Time Delivery
Relationships
Credit Terms

Customer
Training

Customér ‘Satisflaction

Market Share

Sales Growth
Profitability

L
Managethe inputs; respond to the outputs.

e Qutput Variables




’

Distinguish “Vital Few’
from “Trivial Many”

Material Environment
Measurements \ !

Process
Methods
_ (Parameters) Output
Machine
People

Define the Problem / Defect Statement

Y =T (X", X5y Xz, Xg'y X5 o o X))

Y = Dependent Variable = Output, Defect
X = Independent Variables * Potential Cause
x* = Independent Variable = Critical Cause




Strategy by Phase -

Measure

Analyze
jol3uo)

Improvement

Focus

Phase Step

Process Characterization
Measure What is the frequency of Defects?
(What) » Define the defect

* Define performance standards
* Validate measurement system
* Establish capability metric

Analyze Where, when and why do Defects occur?

(Where, When, Why) ° Identify.sources of variation
* Determine the critical process parameters

Process Optimization

Improve How can we improve the process?
(How) » Screen potential causes
* Discover relationships
* Establish operating tolerances
Were the improvements effective?
» Re-establish capability metric

Control How can we maintain the improvements?
» Implement process control mechanisms

* Leverage project learning's

» Document & Proceduralize

(Sustain, Leverage)

< < <<

@& 620

X
Vital X

X
Vital X
Vital X

Y, Vital X

Y, Vital X



Six Sigma Organization




A Black Belt has..., and will...

Driving the Use

Leadership

(AL MoTOROLA



Black Belt Training

Time on Related
Task Consulting/ | Mentoring | ~o 2+°
. Projects
Training
Green Jtilize Find one
Statistical/ 0/ 0
it 2%~5% new green | 2/year
Belt Qua y belt
technique
Lead use
of
Black | technique
and 5%~10% 'br\évlct)sgreen 4 [ year
Belt communic-
ate new
ones
MaSter Consulting/ Five Black
Black | Mentoring/ | 80~100% 10 / year
- Belts
Training

Belt




Core

Statistical Skills

Core

Six Sigma Quality Skills

Core

Inter personal Ski

Statistical Software (JMP, Minitab)
MIN101

AIEG OMS

Communication (oral, writ
AEC722, DDI121

GBM | Numerical and Graphical Techniaues | GBM | OS 9000 GBM | Team Facilitation
MIN101, IBM548 AEC279 DDI170
GBM | Statistical Process Control GBM | Customer Satisfaction GBM | Coaching and Mentoring
AEC506, AEC661, AEC662, AEC663 SSG100, TCS100 LDR380, PER119
GBM | Process Capability GBM | Six Stepsto Six Siama GBM | Managing Change
AEC661, AEC662, SCP201 SSG100, SSG102CD MGT564, MGT124, PDE5S
GBM | Comparative Tests GBM | Concurrent Engineering BM | Leadership
MIN101, SPC201 MGT561, MGT562, DDI1¢
(GBM | Analysisof Variance (ANOVA) @BM | TCs BM | Team Building
ENG998, AEC603 TCS100 MGT560, MGT562, EC72°
(@GBM | Measurement System Analysis (GBM | Systemic Approach to Problem M | Instructional/Teaching
AEC663 Solving MOT132
QUA392
(GBM | Desian of Experiments (e.q. Full, (@GBM | Team Oriented Problem Solving M | Managing Projects
Fractional, Taguchi Designs) (8D, 7D, 5P)
ENG998, QUA389 AECA471, MGT839
GBM | Regression (e.q. linear, nonlinear) BM | Quality System Review
QUAS590
GBM | Statistical Process Characterization BM | Team Problem Solving Non-
Strateqies and Techniques Manufacturing
ENG227 CES103
BM [ Statistical Inference BM [ Desian for Manufacturability
MIN101, SPC201
ENG123, ENG123CD
BM | Confidence Intervals BM | Financial/Economic Quality Issues
MIN101, SPC201
BM | Probability Concepts and M | Quality Function Deployment
Distributions
SPC201 QUA200A, QUA200B, QUA200C
BM | Response Surface Methods Total Quality Management
QUA393
BM | Screening DOE M | Benchmarking
QUA391 BMK220
M | Advanced Problem Solving M | Product Development Assessment
Strateqies and Technolodies
ENG998
Acceptance Sampling
SPC201
Sample Size Estimation
M | Robust Desian of Processes and
Products
M | Survival Analysis/ Reliability

(M) moToroLA



Corporate Commitment

Motorola is committed to developing these leaders...

We provide these people with extensive training in statistical
and interpersonal tools, skilled guidance and management
support...

Once their development has achieved a level worthy of
recognition, we even have a term for those exceptional
individuals :

Six Sigma Black Belts

Chris Galvin

(M) moToroLA



Corporate Commitment (Cont’'d)

e Motto:

— Quality 1s our job
— Customer satisfaction is our duty
— Customer loyalty is our future

(M) moToroLA



DPMOp

Barrier Breakthrough Plan

Pareto, Brainstorming, C&E, BvC

SIGMA
100.00 8D, 7D, TCS Teams, SPC
N D - N R o 5.3
Y DOE, DFM, PC £ 4
N RenewBlack Belt Program (Internal Motorola) ___|c ¢
S e 4 | |
--------------------------------------------------------------- e X0
R
10,00 Black Belt Program (External Suppliers) |
Proliferation of Master Black Belts -
A6 Siama
U\)IHIIIM
6
MY 95 MY 96 MY97 MY98
.00 —+—4+—+—+—+—+—+—+—+—+—+—+—++—+++—+t++t+—+++—++—++—+++++++t+—+++++++++
Jo4 J95 J96 J97

(M) moToroLA



Other Companies have Black
Belts Program

e GE hasvery successfully instituted this program
— 4,000 trained Black Beltshy YE 1997
— 10,000 trained Black Belts by Y E 2000

— “You haven’'t much future at GE unlessthey are selected to
become Black Belts’ - Jack Welch

o Kodak hasinstituted this program
— CEO and COO driven process
— Training includes both written and oral exams

— Minimum reguirements: a college education, basic statistics,
presentation skills, computer skills

e Other companiesinclude:
— Allied Signal -Texas Instruments
— IBM - ABB
— Navistar - Citibank



Measure
Characterize Process

Control
Maintain New Process

Evaluate
Understand Process

Improve
Improve and Verify Process



Define
Problem

0 Defect
Statement

0 Project
Goals

O

Measure Phase

Understand
Process

Collect Process
Data Performance

Define Process- 0 Data Types 0 Process Capability
Process Mapping - Defectives - Cp/Cpk
Historical - Defects - Run Charts
Performance - Continuous 0 Understand Problem
Brainstorm 0 Measurement (Control or

Potential Defect Systems Evaluation  Capability)
Causes (MSE)

Understand the Process and Potential Impact |



Problem Definition

v" What do you want to improve?
v" What is your ‘'Y'?

Reduce

Complaints
(int./ext.)

What are the Goals?

Problem Definitions need to be based on
guantitative facts supported by analytical data.



Basdining:

Quantifying the goodness (or badness!) of the current
process, before ANY improvements are made, using
sample data. The key to baselining is collecting
representative sample data

Sampling Plan

- Size of Subgroups

- Number of Subgroups

- Take as many “X” as possible into consideration




How do we know our process?

Q—D - 0 ®-V-0-

‘ ._D_’ e -

Process Map TR T\

Fishbone

/
<

Historical Data




BLACK NOISE
(Signal)

p

PROCESS
RESPONSE

RATIONAL SUBGROUPS
Minimize variation within subroups
Maximize variation between subrgoups

WHITE NOISE
(Common
Cause Variation)

@ - |

N

A
v

TIME >

RATIONAL SUBROUPING Allows samples to be taken that
include only white noise, within the samples. Black noise
occurs between the samples.




Sample | Day | Size | Shift |Operator|Air Pressure
1 1 0.045 1 1 &l
2 1 0.046 1 1 B0
3 1 0.04 1 1 a0
4 1 0.047 1 1 &l
5 1 - 1 -
b 4 2
7 4 2 -
0 i 2 -
4 4 2 -

10 4 2 /
11 3 1

12 3 . LT

I - Sy e




Visualizing the Causes

*Called & short term (o)

* Our potential — the best
we can be

Within Group
Time 1
Time 2
Time 3 /
Time 4
O & T Oqhift =
Gtotal

*The sreported by all 6
sigma companies

*The trivial many




Visualizing the Causes

Time 1

Time 2

T

Time 3 /

AR

Time 4

VAR

O s T Oshift = Ototal

O

*Called oy (truly a
measurement in sigmas of how
far the mean has shifted)

*|ndicates our process control
*The vital few

Between Groups




Assignhable Cause
Outside influences
Black noise
Potentially controllable

How the process is actually performing
over time

Lxampir Fiddimie




Common Cause Variation
e Variation present in every process
* Not controllable

e The best the process can be within the
present technology

Data within subgroups (Z.st) will contain only Common Cause
Variation



Gauge R&R

2 _

2 2
C™Total = O Part-Part T O R&R \

Recommendation:

Resolution < 10% of tolerance to measure >—
Gauge R&R < 20% of tolerance to measure

R&R

Part-Part

» Repeatability (Equipment variation)
Variation observed with one measurement device when used several times by one operator
while measuring the identical characteristic on the same part.

* Reproducibility (Appraised variation)
Variation Obtained from different operators using the same device when measuring the
identical characteristic on the same part.

*Stability or Drift
Total variation in the measurement obtained with a measurement obtained on the same
master or reference value when measuring the same characteristic, over an extending time
period.



Map the Process ‘
|ldentify the variables - ‘X’ ‘

Measure the Process ‘

Understand the Problem -
"Y' = function of variables -'x’

Y=f(x)

To understand where you want to be,
you need to know how to get there.v



Measure
Characterize Process

Control
Maintain New Process

Evaluate
Understand Process

Improve
Improve and Verify Process



Process Capability for thickness Process Capability for LOG(thickness)

USL = 500.0 USL = 621461
= T T = 16 F T =
3t cpk = 0.51 Cpk = 0.5
40 [
- b 12
L+
2 =
& 30 g
Lk - 2
= =
=20 7]
4 =)
H 4l
10[
ok
ok : o 3 4 5 & 7 g
] 300 s00 %00 1200 1500 LOG(thickness)
. ckness
thickness

In many cases, the data sample can be transformed so that it is approximately normal.
For example, square roots, logarithms, and reciprocal s often take a positively skewed
distribution and convert it to something close to a bell-shaped curve

Probability Plot -
Probability Plot

1200 P

1000 ?
a00 |
600
400 |
200 |

0 200 400 SO0 200 1000 120 220

thickness strength

240 2a0 220 300



What do we Need?

LSL 1 UsL

Off-Target, Low Variation
High Potential Defects
Good Cp but Bad Cpk

LSL ! usL

On-Target, Low Variation
Low Potential Defects
Good Cp and Cpk

LSL ' USL
1

On Target

High Variation

High Potential Defects
No so good Cp and Cpk

0 Variation reduction and process
centering create processes with
less potential for defects.

0 The concept of defect reduction
applies to ALL processes (not just
manufacturing)




Eliminate “Trivial Many”

Qualitative Evaluation

Technical Expertise
Graphical Methods

Screening Design of Experiments \ Identify “Vital Few”

Pareto Analysis
Hypothesis Testing

- Regression
Quantify _ Design of Experiments
Opportunity

% Reduction in Variation our Goal-
ldentify the Key Factors (x’s)

Cost/ Benefit




Graph>Box plot

Without X values

Graph>Box plot

/5%

50%

25%

Box plots help to see the data distribution




Statistical Analysis

Apply statistics to validate actions & improvements

Hypothesis Testing

7 ]

6 —

5 —

Frequency

4
s
2
1

Il

0 —|

T
0.000

T
0.005

T
0.010

T T
0.015 0.020

T
0.025

w
8
|
]

Frequency
8
|

p
S
|

il

—

0 —|

T T T
0.000 0.005 0.010

T
0.015

T T
0.020 0.025

Regression Analysis

Is the factor really important?

Do we understand the impact for
the factor?

Has our improvement made an
impact

What is the true impact?



poor | , .
C_I) 2.0
BRI

Z shift (Z) 1.0
Ol 05

1 2 3 4 5 6
good pOOr  TECHNOLOGY good
ZSf

A- Poor Control, Poor Process
B- Must control the Process better, Technology is fine

C- Process control is good, bad Process or technology
D- World Class




L . M.A.D
SiX Sigma Designh Process

y Stop
Adjust

Technical , process & ,
. design
Requiremen

Identify ul
Critical ._ Ca} culate Z
Process

|dentity
CTQs

1st piece
inspection
l Z<3
Prepilot , _ . Rechec

Z>= Design Intent
M.A.IL.C

/

A 4

Pilot data




[rime
Jsaety Incex Rating
Joost of invesiment

 #1 Define the customer Cue and technical requirement we
need to satisfy

Consumer Cue: Blocks Cannot rattle and must not
Interfere with box

Technical Requirement: There must be apositive Gap



S

< >

o #2 Define the target dimensions (New designs) or
process mean (existing design) for all mating Parts

E = I

Gap Must Be T=.011, LSL=.001 and USL =.021




Gap Reguirements

L =.010
USL =.020
LSL =.001

Step #3

« Gather process capability data.

 Use actual or similar part data to calculate SS of
largest contributors.

« May use expert data for minimal contributors

e Do not calculate s from current tolerances



From process:
Average Oy

Cube 1.250 .001
Box 5.080 .001

Hgap™ Mbox — Meubel — Moube2 — Moubes — Moubes Zshift=1.6

— , 2 2 2 2 2
Ggap —\/ O box to cubel to cube2 to cube3 to cubed

Short Term
Hgap™ 5.080—-1.250-1.250-1.250-1.250=.016

Cgep = \/ (.001)2 + (.001)2 + (.001)2 + (.001)2 + (.001)2 =.00224

Long Term
Cgap = \/ (.0015)2 + (.0015)2 + (.0015) + (.0015)2 + (.0015)2 =.00335




Measure
Characterize Process

Control
Maintain New Process

Evaluate
Understand Process

Improve
Improve and Verify Process



‘ What Do | need to do to Improve my Game? l

GUTTER!




Design of Experiments (DOE)

* To estimate the effects of independent Variables on
Responses.

X Y
> PROCESS

e Terminology
» Factor — An independent variable
» Level —A valuefor the factor.
» Response - Outcome



THE COFFEE EXAMPLE

Level

Factor Com High

Coffee Brand [[Maxwell House [Chock Full o Nuts

Water Spring Tap

Coffee Amount 1 2
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								Factor		Level

										Low		High

								Coffee Brand		Maxwell House		Chock Full o Nuts

								Water		Spring		Tap

								Coffee Amount		1		2





Sheet2

		





Sheet3

		






Main Effects: Effect of each individual factor on response

3.7

ME

Taste )

2.2

Bean ‘A Bean ‘B’



Taste )

Concept of Interaction

| |
Bean'A' Bean'B’
Temp ‘X' Temp'Y’

Interaction



Why use DoE ?

« Shift the average of a process.
* Reduce the variation. ‘

o Shift average and reduce variation




DoE techniques

e Full Factorial.
>2" =16 trids
» 2 1S number of levels
» 4 is number of factors

e All combinations are tested.

* Fractional factorial can reduce number of
trials from 16 to 8.



DoE techniques....contd.

Fractional Factorial
Taguchi techniques

Response Surface Methodologies

Half fraction



Mini Case - NISSAN MOTOR COMPANY

Factor Level

High Low
Adhesion Area (cmz2) 15 20
Type of Glue Acryl Urethan
Thickness of Foam Styrene Thick Thin
Thickness of Logo Thick Thin
Amount of pressure Short Long
Pressure application time Small Big
Primer applied Yes No




Sheet1

		

										Factor		Level

												High		Low

										Adhesion Area (cm2)		15		20

										Type of Glue		Acryl		Urethan

										Thickness of Foam Styrene		Thick		Thin

										Thickness of Logo		Thick		Thin

										Amount of pressure		Short		Long

										Pressure application time		Small		Big

										Primer applied		Yes		No
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Sheet3

		






A - Adhesion Area (cm?)
B - Type of Glue

C - Thickness of Foam

Styrene

D - Thickness of Logo

Design Array

No B C | D |Gluing Str
1 + * 9.8

2 + 8.9

3 * 9.2

4 8.9

5 + * 12.3

6 + 13

7 * 13.9

8 12.6

Effect Tabulation
A B C D

+ 4.60 5.50 5.65 5.58
- 6.48 5.58 5.43 5.50




Sheet1

		

										9.8						Level

										8.9				Factor		Low		High

										9.2				Coffee Brand		Maxwell House		Chock Full o Nuts

										8.9				Water		Spring		Tap

										12.3				Coffee Amount		1		2

										13

										13.9

										12.6

				A		B		C		D

		+		36.8		44		45.2		44.6

		-		51.8		44.6		43.4		44

				A		B		C		D

		+		4.60		5.50		5.65		5.58

		-		6.48		5.58		5.43		5.50
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Gluing Strength

Factor Effect Plot

6.5
5.58 5.65 5.58
/ &) (o (A

=
55 5.43 5

4.6

| | | |

+ : + : + : T
Adhesion Thk of Foam Thk of logo

Type of Glue
Area yp Styrene
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STEPSIN PLANNING AN EXPERIMENT
Define Objective.
Select the Response (Y)
Select the factors (X9)
Choose the factor levels
Select the Experimental Design
Run Experiment and Collect the Data
Analyze the data
Conclusions

Perform a confirmation run.



“....No amount of experimentation can prove
me right; a single experiment can prove me
wrong”.

"....Science can only ascertain what is, but
not what should be, and outside of its domain
value judgments of all kinds remain
necessary.”

- Albert Einstain



Measure
Characterize Process

Control
Maintain New Process

Evaluate
Understand Process

Improve
Improve and Verify Process



CONTROL PHASE - SIX SIGMA

Control Phase Activities:

-, -Confirmation of Improvement
-Confirmation you solved the practical problem

/ -Benefit validation

(& -Buy into the Control plan

-Quality plan implementation

-Procedural changes

-System changes

-Statistical process control implementation

-“Mistake-proofing” the process

-Closure documentation

-Audit process

-Scoping next project



CONTROL PHASE - SIX SIGMA

How to create a Control Plan:

1. Select Causal Variable(s). Proven vital few X(s)
2. Define Control Plan
- 5Ws for optimal ranges of X(S)
3. Validate Control Plan
- Observe Y
4. Implement/Document Control Plan
5. Audit Control Plan
6. Monitor Performance Metrics



CONTROL PHASE - SIX SIGMA

Control Plan Tools:

1. Basic Six Sigma control methods.

- 7TM Tools: Affinity diagram, tree diagram, process
decision program charts, matrix diagrams,
interrelationship diagrams, prioritization matrices,
activity network diagram.

2. Statistical Process Control (SPC)
- Used with various types of distributions
- Control Charts
*Attribute based (np, p, c, u). Variable based (X-R, X)
«Additional Variable based tools
-PRE-Control
-Common Cause Chart (Exponentially Balanced
Moving Average (EWMA))



AFFINITY DIAGRAM

INNOVATION

CHARACTERISTICS:

» Organizing ideas into meaningful
categories

» Data Reduction. Large numbers of qual.
Inputs into major dimensions or categories.

METHODS TO MAKE
EASIER FOR USERS




MATRIX DIAGRAM

HOWS \

RELATIONSHIP 5| 8 c | = IS
2158 2lelzls|5 8
MATRIX 2l2|lz|ls|8|8|2|g|e|t
sl || 2 Q| = | | S| S
WHATS IMPORTANCE z|g|S|&|lg|B8|8|S|E|t
215|5|8[8|3|E|5|5]|2
MATRIX \ sle|le|l2|8|8|8|s|ls|®
\Q. <|<|O|rH|a|lZ|<| |
Arrive at scheduled time 5{ 5L 5/ 5/ 1| 5/ of o ol o] o
Arrive with proper equipment 4] 2|7 0] of 5] of of of of of o
Dressed properly 4 0 0] 0O Of O] Of 0Of O] 0Of O
Delivered via correct mode 2 3] 0] 0 1] 0] O] O] O] O] O
Take back to room promptly 4 0| 0] 0Of O] 0] Of 5/ 5 5 b5
IMPORTANCE SCORE 39| 25| 25| 27| 25| 0] 20| 20| 20| 20
RANK 1 3| 3] 2 3] 7| 6/ 6] 6] 6

5 = high importance, 3 = average importance, 1 = low importance
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						Patient scheduled		Attendant assigned		Attendant arrives		Obtains equipment		Transports patient		Provide Therapy		Notifies of return		Attendant assigned		Attendant arrives		Patient returned

		Arrive at scheduled time		5		5		5		5		1		5		0		0		0		0		0

		Arrive with proper equipment		4		2		0		0		5		0		0		0		0		0		0

		Dressed properly		4		0		0		0		0		0		0		0		0		0		0

		Delivered via correct mode		2		3		0		0		1		0		0		0		0		0		0

		Take back to room promptly		4		0		0		0		0		0		0		5		5		5		5

		IMPORTANCE SCORE				39		25		25		27		25		0		20		20		20		20

		RANK				1		3		3		2		3		7		6		6		6		6

		5 = high importance, 3 = average importance, 1 = low importance
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COMBINATION ID/MATRIX DIAGRAM

CHARACTERISTICS:

sUncover patterns in
cause and effect
relationships.

9) = Strong Influence . ;
©® ? *Most detailed level in

tree diagram. Impact
on one another
evaluated.

o (3) = Some Influence
A (1) = Weak/possible influence
) Means row leads to column item

<4+ Means column leads to row item

ke existing product easier to use

Make existing product faster

Add features

@|Devote resources to new products
@ Increase technical support budget

—>

Add features

—>
@@Ma

Make existing product faster

Olp |@|Leave as-is and lower price

Make existing product easier to use

N
=

=
[o0)

3|

Dewote resources to new products

olelole vl Out arrows

0ol oo b 1= lo In arrows

o o Teo Leo Leo [on Total arrows
NN
N[N [& [Strength

)

®

Leave as-is and lower price “
s

=
[o0)

Increase technical support budget
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				Add features		Make existing product faster		Make existing product easier to use		Leave as-is and lower price		Devote resources to new products		Increase technical support budget		Out arrows		In arrows		Total arrows		Strength

		Add features														5		0		5		45

		Make existing product faster														2		1		3		27

		Make existing product easier to use														1		2		3		21

		Leave as-is and lower price														0		3		3		21

		Devote resources to new products														1		1		2		18

		Increase technical support budget														0		2		2		18
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						Patient scheduled		Attendant assigned		Attendant arrives		Obtains equipment		Transports patient		Provide Therapy		Notifies of return		Attendant assigned		Attendant arrives		Patient returned

		Arrive at scheduled time		5		5		5		5		1		5		0		0		0		0		0

		Arrive with proper equipment		4		2		0		0		5		0		0		0		0		0		0

		Dressed properly		4		0		0		0		0		0		0		0		0		0		0

		Delivered via correct mode		2		3		0		0		1		0		0		0		0		0		0

		Take back to room promptly		4		0		0		0		0		0		0		5		5		5		5

		IMPORTANCE SCORE				39		25		25		27		25		0		20		20		20		20

		RANK				1		3		3		2		3		7		6		6		6		6

		5 = high importance, 3 = average importance, 1 = low importance
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CONTROL PHASE - SIX SIGMA

Control Plan Tools:

1. Basic Six Sigma control methods.

- 7TM Tools: Affinity diagram, tree diagram, process
decision program charts, matrix diagrams,
interrelationship diagrams, prioritization matrices,
activity network diagram.

2. Statistical Process Control (SPC)
- Used with various types of distributions
- Control Charts
*Attribute based (np, p, c, u). Variable based (X-R, X)
«Additional Variable based tools
-PRE-Control
-Common Cause Chart (Exponentially Balanced
Moving Average (EWMA))



How do we select the correct Control Chart;

Attributes Variables

o M easurement
Defectives Individuas of Subgroups

Yes

—>
X, Rm

No

Yes

y
If mean isbig, X and
<R are effective too > MA, EWMA or
CUSUM and

Yes Rm

A\ 4
@ ’ <Use X - R chart witD
] More dfective modified rules
: detect gradual
Ir neither n nor p are changes in long term
small: X - R, X - Rm ? g

are effective
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Additional Variable based tools:

1. PRE-Control
«Algorithm for control based on tolerances
*Assumes production process with measurable/adjustable
guality characteristic that varies.
*Not equivalent to SPC. Process known to be capable of
meeting tolerance and assures that it does so.
*SPC used always before PRE-Control is applied.
*Process qualified by taking consecutive samples of individual
measurements, until 5 in a row fall in central zone, before 2
fall in cautionary. Action taken if 2 samples are in Cau. zone.
«Color coded

RED | YELLOW | GREEN | YELLOW | RED
ZONE ZONE ZONE ZONE ZONE

Tolerance
Limt
PRE-Control
Reference Line
NOMINAL

DIMENSI

PRE-Control

Reference Line
High
Tolerance
Limt

Low

le——1/4TOL.—»le 1/2 TOL, e v4TOL. —>



2. Common Causes Chart (EWMA).
*Mean of automated manufacturing processes drifts because of
inherent process factor. SPC consideres process static.
*Drift produced by common causes.
sImplement a “Common Cause Chart”.
*No control limits. Action limits are placed on chart.
«Computed based on costs
Violating action limit does not result in search for special
cause. Action taken to bring process closer to target value.

*Process mean tracked by EWMA

*Benefits:
*Used when process has inherent drift
*Provide forecast of where next process measurement will be.
*Used to develop procedures for dynamic process control

sEquation: EWMA = y*t + o (yt - y™) c between O and 1



Sand Temperature | EWMA Error
EWMA chart of sand temperature
125 125.00 0.00
123 125.00 -2.00
118 123.20 -5.20 150
116 118.52 -2.52
108 116.25 -8.25
112 108.83 3.17 8 100
101 111.68 | -10.68 o — Sand
AL : Temperare
' — aQ 50 — EWMA
102 98.22 3.78
111 101.62 9.38
107 110.60 -3.60
112 107.30 4.70 0
112 111.53 0.47 4 ¥ N0 M O O N O ©
122 111.95 10.05 gy R
140 121.00 | 19.00 Observations
125 138.00 | -13.00
130 126.31 3.69
136 129.63 6.37
130 135.36 -5.36
112 130.54 | -18.54
115 113.85 1.15
100 114.89 | -14.89
113 101.49 11.51
111 111.85 -0.85
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		125		125

		123		125

		118		123.2

		116		118.52

		108		116.25

		112		108.83

		101		111.68

		100		102.07

		98		100.21

		102		98.22

		111		101.62

		107		110.6

		112		107.31

		112		111.53

		122		111.95

		140		121

		125		138.1

		130		126.31

		136		129.63

		130		135.36

		112		130.54

		115		113.85

		100		114.89

		113		101.49

		111		111.85

		128		111.08

		122		126.31

		142		122.43



Sand Temperature

EWMA

Observations

Degrees

EWMA chart of sand temperature
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		Type of graph		Purpose		Application		Subgroup size		Comments

		Individual and Movable Range (I-MR)		Observe variability of certain individual characteristic through time		Production areas that require long periods of time for one sample or when only one unique sample is significant		n = 1		Be sure that the requirements of the normal distribution are not obtained

		Exponentialy Balanced Movable Average (EWMA)		Observe small changes in the process		Where the rational subgroup is n=1 or when small changes have to be detected or data not normally distributed		n >1		Its not Shewharts. Does not react to big changes as fast. It is also able to produce expected results. Smooths data to put enfasis on treds. Recent data is important.

		Cumulative Sum (CUSUM)		Similar to EWMA		Special Applications		n >1		Its not Shewharts. Same sensibility es EWMA. Dificult to graph manually.





EWMA Chart

		

		Sand Temperature		EWMA

		125		125

		123		125

		118		123.2

		116		118.52

		108		116.25

		112		108.83

		101		111.68

		100		102.07

		98		100.21

		102		98.22

		111		101.62

		107		110.6

		112		107.31

		112		111.53

		122		111.95

		140		121

		125		138.1

		130		126.31

		136		129.63

		130		135.36

		112		130.54

		115		113.85

		100		114.89

		113		101.49

		111		111.85

		128		111.08

		122		126.31

		142		122.43
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				Add features		Make existing product faster		Make existing product easier to use		Leave as-is and lower price		Devote resources to new products		Increase technical support budget		Out arrows		In arrows		Total arrows		Strength

		Add features														5

		Make existing product faster

		Make existing product easier to use

		Leave as-is and lower price

		Devote resources to new products

		Increase technical support budget
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						Patient scheduled		Attendant assigned		Attendant arrives		Obtains equipment		Transports patient		Provide Therapy		Notifies of return		Attendant assigned		Attendant arrives		Patient returned

		Arrive at scheduled time		5		5		5		5		1		5		0		0		0		0		0

		Arrive with proper equipment		4		2		0		0		5		0		0		0		0		0		0

		Dressed properly		4		0		0		0		0		0		0		0		0		0		0

		Delivered via correct mode		2		3		0		0		1		0		0		0		0		0		0

		Take back to room promptly		4		0		0		0		0		0		0		5		5		5		5

		IMPORTANCE SCORE				39		25		25		27		25		0		20		20		20		20

		RANK				1		3		3		2		3		7		6		6		6		6

		5 = high importance, 3 = average importance, 1 = low importance
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				Sand Temperature		EWMA		Error

				125		125.00		0.00

				123		125.00		-2.00

				118		123.20		-5.20

				116		118.52		-2.52

				108		116.25		-8.25

				112		108.83		3.17

				101		111.68		-10.68

				100		102.07		-2.07

				92		100.21		-8.21

				102		98.22		3.78

				111		101.62		9.38

				107		110.60		-3.60

				112		107.30		4.70

				112		111.53		0.47

				122		111.95		10.05

				140		121.00		19.00

				125		138.00		-13.00

				130		126.31		3.69

				136		129.63		6.37

				130		135.36		-5.36

				112		130.54		-18.54

				115		113.85		1.15

				100		114.89		-14.89

				113		101.49		11.51

				111		111.85		-0.85






Project Closure

sImprovement fully implemented and process re-baselined.
*Quality Plan and control procedures institutionalized.

*Owners of the process: Fully trained and running the process.
*Any required documentation done.

*History binder completed. Closure cover sheet signed.

«Score card developed on characteristics improved and reporting
method defined.



Motorola ROI
1987-1994

* Reduced in-process defect levels by a factor of 200.
* Reduced manufacturing costs by $1.4 billion.
* Increased employee production on a dollar basis by 126%.

* Increased stockholders share value fourfold.

AlliedSignal ROI
1992-1996

 $1.4 Billion cost reduction.

» 14% growth per quarter.

* 520% price/share growth.

* Reduced new product introduction time by 16%.

» 24% bill/cycle reduction.



General Electric ROI
1995-1998

e Company wide savings of over $1 Billion.

 Estimated annual savings to be $6.6 Billion by the year 2000.
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