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HGA number | Standard [Operatorl Timel|Operatorl Time2|Operatorl Time3|Operator2 Timel [Operator2 Time2|Operator2_Time3|Operator3 Timel [ Operator3 Time2|Operator3 Time3
1 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
2 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
3 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
4 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
5 Pass Pass Fail Pass Pass Fail Pass Pass Pass Fail
6 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
7 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
8 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
9 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
10 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
11 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
12 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
13 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
14 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
15 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
16 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
17 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
18 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
19 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
20 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
21 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
22 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
23 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
24 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
25 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
26 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
27 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
28 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
29 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
30 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
31 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
32 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
33 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
34 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
35 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
36 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
37 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
38 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
39 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
40 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
41 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
42 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
43 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
44 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
45 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
46 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
47 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
48 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
49 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
50 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
51 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
52 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
53 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
54 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
55 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
56 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
57 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
58 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
59 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
60 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
61 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
62 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
63 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
64 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
65 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
66 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
67 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
68 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
69 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
70 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
71 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
72 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
73 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
74 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
75 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
76 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
77 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
78 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
79 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
80 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
81 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
82 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
83 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
84 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
85 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
86 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
87 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
88 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
89 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
90 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
91 Fail Fail Fail Fail Fail Fai Fai Fail Fail Fail
92 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
93 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
94 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
95 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
96 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
97 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
98 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
99 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail
100 Fai Fai Fail Fail Fail Fai Fai Fail Fail Fail




Within Appraisers

Azsessment Agreement

Appraizer # Inspected # Martched

1
2
3

100
100
100

Percent 95 % CI
99 99,00 (94.55, 99.97)
L] 99.00 (94.55, 99.37)

99 958,00

(94.55, 99.897)

# Matched: Appraiser agrees with him/herself across trials.

Fleiss' Kappa 3tatistics

Appraiszer FResponse Kappa SE Kappa 2 Pilws > 0)

1 Fail 0.956666 0.0577350 17.0896 0.o0000
Pass 0.9G6666 0.0577350 17.0G696 0.o0000

2 Fail 0.986666 0.0577350 17.0896 0.0000
Paszs 0.986666 0.0577350 17.08%96 0.o0000

3 Fail 0.9G6666  0.0577350 17.0G696 0.o0000
Pass 0.958666 0.0577350 17.0596 0.000a

Each Appraiser vs Standard

Assesswent Agreement

Appraiser # Inspected # Matched Percent 95 % CI

1 100 a9 99.00 (94.55, 99.97)

2 100 a9 99.00 (94.55, 99.97)

3 100 a3 99.00 (94.55, 99.97)

# Matched: Appraiser's assessment across trials

Lzsessment Disagrecument

# Pasgs /
Lppraiser Fail FPercent
1 ul 0.00
4 a 0.0a
i) 0 0.o0

agrees with the known standard.

l.00
l.o0

# Fail /
Pass Percent # Mixed Percent
o o.oo 1
a 0.a0 1
1} 0.a00 1

# Pass / Fail: Assessments across trials = Paszs [/ standard
# Fail / Pass: Assessments across trials = Fail / standard
# Mixed: Assessments across trials are not identical.

Fleiss' Kappa Statistics

Appraizer Response Eappa
1 Fail 0.993333
Paz= 0.993333
Z Fail 0.993333
Pass 0.993333
) Fail 0.993333
Pazs 0.993333

All Appraisers vs Standard

Azsessment Agreement

SE Kappa Z Plwz >0
0.0577350 17.2050 0.0000
0.0577350 17.2050 0.0000
0.0577350 17.2050 0.0000
0.0577350 17.2050 0.0000
0.0577350  17.2050 0.0000
0.0577350  17.2050 0.0000

# Inspected # Matched Percent 95 % CI
lon a9 99.00 (94.55, 99.97)

# Matched: All appraisers' assessments agree with the khowm standard.

Fleiss' Kappa Statistics

Response Kappa 3E Kappa
Fail 0,993333 0.0333333
Pass 0,993333 0.0333333

ﬂ’ﬁ"Vlﬂ@@llﬁ')’]llLLﬂuﬂoqLLﬂtLﬁﬂ\?[ﬂN UULWAYTLN

2 Pilws = 0)
29.5000 0.0000
29.5000 0.0000

L.an

Fail.
Pazz.

o
AN N-1
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Gage R&R (ANOVA) for MWW

Reported by : Engineer

Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation MWW by Part_number
200 S Contribution 6.0
%6 Study Var
= 9% Process
8 100 O 5 Tokrance 45
3
4
30
J—
Gage R&R Repeat Reprod  Part-to-Part 123 4567 8 9 10111213 14 15 16 17 18 19 20
Part_number
R Chart by Operator
Operatorl Operator2 Operator3 MWW by Operator
e I I UCL=0.1498 60
-3
2
: h 1 =
AR g
§ 0.00 I y u LcL=0 0 9. 9. 2
. — Operatorl Operator2 Operator3
Operator
Xbar Chart by Operator
Operatorl Operator2 Operator3 Operator * Part_number Interaction
60 6.0 < Operator
c ™ 3
i | | A N'\ f ® operatort
g 3 { Vot - operstor2
z s A £ a5{ % f ‘X\/ \ ) Operatora
2 $ \ / \
5 < 4 ¢
3 | | 30 {

m
o

YAB RO CA OSSR P Peet P9

Part_number

Two-Way AMOVA Table With Interaction

Jource
Part number
Operator

IF 33 M3

19 112.833 5.93657 2760.67 0.000

2 0.005 0.00247

Part number * Operator 38 0.082 0.0021%

Repeatability
Total

Alpha to remowve

1z0 0.144 0.00120
179 113.0863

interaction term = 0.25

Gage R&R
EContribution
Source VarConp [of WarComp)
Total Gage RsR 0.001522 0.23
Repeatability 0.001z00 0.1%
Reproducibility 0.000322 0.058
Operator 0.000005 0.oo
Operator*Part_number 0.000317 0.05
Part-To-Part 0. 659602 99,77
Total Variation 0.661124 100,00

Processz tolerance = 2.6
Hiztorical standard deviation = 0.813

Study Var

Source StdDhew (5D (6 * 5D

Total GFage RsR 0.039013 0.23408
Repeatability 0.034635 0.20751
Reproducibilicy 0.0175956 0.10774

Operator 0,002290 0.01374

Operator*Part number 0,017810 0.10636

Part-To-Part 0.512159 4.87295

Total Variation 0.513095 4. 867857

%Process
Source 13V /Proc)
Total Gage RsR 4,739
Repeatahility 4,25
Reproducibility Z.20
Operator 0.z28
Operator*Part_number z.1%9
Part-To-Part 99,65

Total Variation 99,77

Nuwber of Distinct Categories = 29

F 3
1.15 0.3z29
1.79 0.009

atudy Var $Tolerance

[%87)  (5V/Toler)

4,80 9.00
4,26 7.99
2,21 4,14
0.28 0.53
2,19 4,11
99,88 187.42
100,00 187.64
'
=
NINN N-2

ANINARAUAINHNLNUEN LATINENATS UL Tawda (Variable)

¥ = 1 =3
m@ﬂﬂqimﬂ@ﬂuﬂQWNﬂQWQmﬂQﬂWﬂmﬂuﬁﬁﬂyﬁﬂ&u&ﬂ@ﬂiﬂﬂﬂ
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Gage R&R (ANOVA) for Sgh
Reported by : Engineer

Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation Sqgh by Part_number
56 Contribution
oo [=] 1.00

2

2 005 rokrance Wi

5 50

& 0.50

g Gage R&R Repeat Reprod Part-to-Part 123 456 7 8 9101112 13 14 15 16 17 18 19 20

Part_number

R Chart by Operator
o o

Operatorl Sgh by Operator

o UCL=0.04943 1.00
2 0047
g N Xjn A 075
) § [y -
3 0024 =
g U | y | ! u R=0.01920 o
0.004 LcL=0 8 9.
— Operatorl Operator2 Operator3
Operator
Xbar Chart by Operator
100 —Operatorl I Operator2 Operator3 Operator * Part_number Interaction

1.00 L Operator
5 N M\
g a AWA | \ @ operatort
2 rS A ° AN/Y o [¥ E\
< o5 8 0.75 \ \ \ 2@ ||m operatorz
TRIN SN ST S MR VAV
-4 g \ |
£ i | | < 0.50; \J k
& 050 v

| | VU N6 6D 0.0 G B P P DD

Part_number

Two-Way ANOVA Takle With Interaction

Zource DF 33 Juk} F P

Part number 13 5.52684 0.290886 780.591 0.000

Operator 2 0.00080 0.000398 1.068 0.354

Part_number * Operator 33 0.01416 0.000373 Z.213 0.001

Repeatability 120 0.02020 0.000L168

Total 179 5.58199

Gage R&R

(Contribution
Source WarConp [of VarConp)
Total Gage RsR 0.0002365 0.73
Repeatability 0.0001883 0.5z
Reproducibilicy 0.0000685 0.2l
Operator 0.0000004 0.o0
Operator*Part _nuwber 0.00006581 0.21
Part-To-Part 0.0322733 39,27

Total Variation 0.032516l 100,00

Lower process tolerance limit = 0.3
Historical stamdard deviation = 0.185

Jtudy Var s3tudy Var %Tolerance

Jource Stdbew (3D (6 * 3D) [%3V)  (3V/Toler)
Total Gage ReR 0.015389 0.09233 g.53 9.64
Repeatability 0.01z2974 0.07784 7.19 g.13
Reproducibilicy 0.008275 0.04965 4,59 5.19
Operator 0.000649 0.00390 0.36 0.41
Operator*Part_number 0.008250 0. 04350 4,55 5.17
Part-To-Part 0.179664 1.07799 99,64 112,59
Total Wariation 0.180322 1.08193 l00.00 113.00
%Process
Source [8V/Proc)
Total Gage B&R 8.32
Repeatabilicy 7.01
Reproducibility 4,47
Operator 0.35
Operator*Part number 4,48
Parc-To-Part 97.12
Total Wariation 97.47

MNumber of Distinct Categories = 16
a
NINN N-3
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Gage R&R (ANOVA) for MRR
Reported by : Engineer
Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation MRR by Part_number
v contrbuton
600
2 100
g B3¢ roerancs
E 50 400
0 Gage R&R Repeat Reprod Part-to-Part 123 45 6 7 89 10111213 14 15 16 17 18 19 20
Part_number
R Chart by Operator
Operatorl Operator2 Operator3 (IR [y Cpeme=r
UCL=28.11
g 600 [ g a
5 20 a | A | A 8
ol [ R Pl Ao ! !
§ [ | Lc=0 200, ° 2 °
Operatorl Operator2 Operator3
Operator
Xbar Chart by Operator
Operatorl Operator2 Operator3 Operator * Part_number Interaction
oo 1 » Operator
| | ) s \y\ Al A s
2 0 Relsgt § a0 ’x/f o «"A\( \' \/\; » Operators
£ < XS b \/
3 [ | ‘
L L BN PP PN PPN
Part_number
Two-Way ANOVA Table With Interaction
Jource oF 33 Juks} F 3
Part number 13 1752043 93791.8 623.8653 0.000
Operator 2 17 8.7 0.058 0.944
Part number * Operator 38 5713 15003 3.85% 0.000
Repeatability 120 4674 39.0
Total 179 1792448
Alpha to rewowe interaction term = 0,25
Gage R&R
(Contribution
Source VarComp [of VarComp)
Total Gage BsR 76.1 0.73
Repeatabilicy 39.0 0.37
Reproducibilitcy 37.1 0.35
Operator 0.0 0.00
Operator*Part number Elr/g0k 0.35
Part-To-Fart 10404. 6 99,27
Total Variation 104380.7 100,00
Lower process tolerance limit = Z00
Historical standard deviation = 105
Study Var 3$3tudy Var 3Tolerance
Source Stdbev (3D) (6 % D) [%8V)  (5V/Toler)
Total Gage RsR 8,723 52,335 8.52 ll.z22
Repeatability 6,241 37.448 &.10 8.03
Reproducibilicy 6,093 36. 560 5.95 7.84
Operator 0.000 0. 000 0.00 0.00
Operator*Part_number G6.093 G6. 560 5.95 7.64
Parc-To-Fartc 102,003 6l2.015 99.64 151.21
Total Variation 102,375 6ld.251 100,00 131.69
tProcess
Jource [5V/Proc)
Total Gage R&R §.31
Repeatability 5.594
Reproducibility 5.80
Operator 0.00
Operator*Part number 5.80
Partc-To-Part a7.15
Total Variation 97,50
MNumber of Distinct Categories = 16
a
NINN N-4
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Gage name:
Date of study :

Percent

Gage R&R (ANOVA) for TD

Reported by : Engineer
Dy namic Electrical Tester Tolerance:
Aug 2008 Misc: N/A
Components of Variation TD by Part_number
200 % Contribution 4
%6 Study Var
%6 Process
100 O 5 Tokrance 3

Gage R&R Repeat Reprod  Part-to-Part 123456 7 8 91011121314 151617 18 19 20
Part_number
R Chart by Operator
Operator Operator2 Operator3 TD by Operator
" I T g
g 004 HI { HI { UCL=0.03432
% 002 I I R=0.01333
LI I L8 H H
. L= Operatorl Operator2 Operator3
Operator
Xbar Chart by Operator
Operatorl Operator2 Operator3 Operator * Part_number Interaction
5 ‘ Y N o,
g I | ) s | A A AN M
23 Tseme0 e \ . Vot AR AR | s
</ \/
2
2 SRR OOATOSHIIP LN PP
Part_number

Two-Way ANOVA Table With Interaction

Source LF 33 M3 F P

Part_mumber 15 57.9437 3.04993 §1805.9 0.000

Operator 4 0.000z 0.00012 3.4 0.048

Part_number * Operator 38 0.0014 0.00004 0.z 1.000

Repeatability 1z0 0.0287 0.00022

Total 179 57.9770

Alpha to rewove interaction term = 0.25

Two-Way ANOVA Table Without Interaction

Source DF EH] ik F P

Part number 1% 57.94587 3.04993 17159.2 0.000

Operator z 0.0002 O0.00012 0.7 0.497

Repeatabilicy 158 0.0251 0.00015

Total 179 57.9770

Gage R&R

zContribution

Source WarComp [of WarComp)

Total Gage BsR 0.000L78 0.05
Repeatahility 0.000178 0.05
Reproducibilicy 0.000000 0.00

Operator 0.000000 0.00

Part-To-Part 0.338861 99,95

Total Variation 0.339039 100,00

Lower process tolerance limit = 2

Hiztorical standard deviation = 0.8

Study Var Fhtudy Var  $Tolerance LProcess

Source StdDew (5D (B * 5D [%53V) (8¥/Toler) (3V/Proc)

Total Fage RsR 0.013332 0.07989 Z2.28 4.10 Z2.22
Repeatabilicy 0.013332 0.07399 Z.28 4.10 Z.22
Reproducibility 0.000000 0.00000 0.o0 0.00 0.o0

Operator 0.000000 0.00000 0.o0 0.o0 0.o0

Part-To-Part 0.582118 F.49271 99.97 1758.81 97.02

Total Variation 0.582271 F.49362 100.00 176.85 97.05

Huamber of Distinct Categories = 6l

a
NINN N-5

NIMNARALANNLNULN WaZEInI uuuaiTelda 289 1Imagausinil
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Gage R&R (ANOVA) for MRW
Reported by : Engineer
Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation MRW by Part_number
100 B | e
g 8% roerre
E 50 3
2
Gage R&R Repeat Reprod Part-to-Part 1 23 456 7 8 91011121314 151617 18 19 20
Part_number
R Chart by Operator
Operatorl Operator2 Operator3 MRWIBAORerato)
UCL=0.2737 [] [] []
‘ o s 8
g
Elm nx ’u A R=0.1063 ® e e j'
j “W i YW B g 8
o =0 Operatorl Operator2 Operator3
Operator
Xbar Chart by Operator
Operatorl Operator2 Operator3 Operator * Part_number Interaction
g I P o S
g 8 |\ /\ » /\ & opertor2
g: REETAY 2 k\‘/‘\/ ‘\f\//V
8 | | : ¢\ Y
2 1 1 MR R R P RPN
Part_number

Two-Way ANOVA Table With Interaction

Source DF aa il F P

Part number 19 63,9643 3.36657 22v2.65 0.000

Operator 2 0.0100 0.00501 3.38 0.044

Part mumber * Operator 38 0.0563 0,00148 0.36 1.000

Repeatability 120 0.4939 0.00412

Total 179 64,5251

Llpha to remowve interaction term = 0.25

Two-Way ANOVA Table Without Interaction

Source LF 33 ik} F P

Part number 1% 63.9645 3.36657 965.702 0.000

Operator 2 0.0100 0.00501 1.440 0.240

Repeatability 158 0.5502 0.00345

Total 179 64,5251

Gage RER

$Contribution

Source VarConp [of VarComp)

Total Gage BE&R 0.003508 0.93
Repeatability 0.003453 0.9z
Reproducibilicy 0.000026 0.01

Operator 0.000026 0.01

Part-To-TFart 0.373676 99,07

Total Wariation 0.377154 l00.00

Lower process tolerance limit = 1.5

Historical standard deviation = 0.65

Study War %5tudy Var %Tolerance %Process

Source Stdbew (3D (6 * 3D) [%8%)  (5V/Toler) (3V/Proc)

Total Gage RaR 0.059z29 0.35537 9.64 11.18 9.11
Repeatability 0.059013 0.35408 9.61 11.14 9.08
Reproducibilitcy 0.005052 0.03031 0.52 0.95 0.75

Operator 0.005052 0.03031 0.5z 0.95 0.75

Parc-To-Fart 0.611291 3.66774 99,53 115.44 594,04

Total Variation 0.614153 3.68492 100,00 115.98 94,49

Mumber of Distinct Categories = 14

a
NINN N-6
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Gage R&R (ANOVA) for PW
Reported by : Engineer
Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation PW by Part_number
100 (@l % contribution 3
g 0 03 < Tokerance 2
s s s | s s o | 4
Gage R&R Repeat Reprod Part-to-Part 1 23 456 7 8 91011121314 151617 18 19 20
Part_number
R Chart by Operator
Operatorl Operator2 Operator3 (Yl Gy
° UCL=0.1228 3 ) °
% 0.10 ﬁ A A I A o o
% 2 '7r— l
g 0.05 ﬂxxu*yl | ‘R‘ by I ¥H M R=0.0477
| _ 1 8 8 8
030 B0 Operatorl Operator2 Operator3
Operator
Xbar Chart by Operator
Operatorl Operator2 Operator3 Operator * Part_number Interaction
H Y A v ® orrnos
SC Bamie Do) ety N TPRGed | geen [T
g < \/ \/
3 | | q 8}
1 1 1 MR R R R P RPN
Part_number

Two-Way ANOVA Table With Interaction

Source DF 33 ns F P

Part_number 19 25.0651 1.47711 1722.91 0.000

Operator 2 0.0013 0.00065 0.76 0.473

Part number * Operator 38 0.0326 0.000&68 0.558 0.692

Repeatability 120 0.1191 0.00099

Total 179 28,2181

Alpha to rewmowe interaction term = 0.Z25

Two-Way ANOVA Table Without Interaction

Source IF 33 ik} F P

Part_number 19 2{.0651 1.47711 1535.47 0.000

Operator Z 0.0013 0.00065 0.65 0.507

Repeatability 158 0.1517 0.00098

Total 179 28.z2l8l

Gage RER

$Contribution

Soukce VarConp [of VarComp)

Total Gage RsR 0.000960 0.58
Repeatability 0.000960 0.55
Feproducibility 0.000000 0.00

Operator 0. 000000 0.00

Part-To-Fart 0.1le40L7 99,42

Total Variation 0. 164977 l00.00

Lower process tolerance limit = 0.5

Historical standard deviation = 0.42

Study ¥ar %5tudy Var %Tolerance %Process

Jource 3tdDewv (3D (6 * 3D) [%8¥)  (5V/Toler) (3¥V/Proc)

Total Gage Rs&R 0.030988 0.18591 7.63 6.25 7.38
Repeatability 0.0309868 0.18591 7.63 .25 7.38
Reproducibilicy 0.0o00000 0.00000 0.00 0.00 0.00

Operator 0.0o00000 0.00000 0.00 0.00 0.00

Part-To-Fartc 0.404330 Z.42954 99,71 §l.72 6. 43

Total Variation 0.406174 2.43704 100,00 81.95 95,71

Number of Distinct Categories = 15

P
NINN N-7
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Gage R&R (ANOVA) for EMF_HF

Reported by : Engineer

Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation EMF_HF by Part_number
100 B % controuton 5
: o D romane s
&
4
Gage R&R Repeat Reprod Part-to-Part 1 23 456 7 8 91011121314 151617 18 19 20
Part_number
R Chart by Operator
Operatorl Operator2 Operator3 BN TR o7 Gty
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Part_number

Two-Way ANOVA Tabkle With Interaction

Jource IF 33 M3 F P

Part_number 19 274,998 14.4735 1043.47 0.000

Operator 2 0.091 0.0455 3.26 0.045

Part number * Operator 38 0.527 0.0132 1.05 0.410

Repeatability 1z0 1.587 0.0132

Total 179 277.201

Alpha to remowe interaction term = 0,25

Two-Way ANOVA Table Without Interaction

Source IF B Ji ] F P

Part_number 19 274,995 14.4735 1081.78 0.000

Operator z 0.091 0.0455 3.40 0.036

Repeatability 155 z.114 0.0134

Total 178 277.201

Gage R&R

sContribution

Source VarConp [of VarComp)

Total Gage RsR 0.01392 0,86
Repeatability 0.01338 0.83
Reproducibility 0.00054 0.03

Operator 0.00054 0.03

Part-To-Fartc 1.60665 99.14

Total Variation 1.62059 100,00

Lower process tolerance limit = 1.5

Historical standard deviation = 1.3

Study War situdy Var %Tolerance 3Process

Source StdDew (5D (6 * 3D) [%3W)  (3¥/Toler) (3V/Proc)

Total Gage Rs&R 0.11736 0.70775 9.27 G5.90 9.07
Repeatability 0.11567 0.59401 9.09 6.77 g.90
Reproducibilicy 0.02315 0.13892 1.82 1.35 1.78

Operator 0.02315 0.13892 1.82 1.35 1.78

Part-To-Fartc 1.26755 7.60529 99,57 74.14 97.50

Total Variation 1.27302 7.63515 100,00 74,46 97.92

Humber of Distinct Categories = 15
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Gage R&R (ANOVA) for EMF_LF

Reported by : Engineer
Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation EMF_LF by Part_number
100 % convuton
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Gage R&R Eanan Reprod _ Part-to-Part 12345678 91011121314 151617 1819 20

R Chart by Operator

- MW"M»

o
=

Sample Range
°
Y

UCL=0.4656
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Part_number

Two-Way ANOVA Table With Interaction

Source DF 35 M3 F 3

Part_rnumher 13 1046.99% 55.1047 905.361 0.000

Operator 2 0.09 0.0464 0.762 0.474

Part mumber * (Operator 38 2.31 0.0e09 4,561 0.000

Repeatahility 120 1.60 0.0133

Total 179 1051.00

Alpha to remowe interaction term = 0,25

Gage RE&R

(Contribution

Source VarConp [of VarComp)

Total Gage RsR 0.0291% 0,47
Repeatahility 0.01334 0.22
Reproducibility 0.01554 0.26

Operator 0.00000 0.00
Operator*Part_number 0.01554 0.:26

Part-To-Part 6.11598 99,53

Total WVariation 6.14516 100,00

Lower process tolerance limit = 2.5

Study Var %5tudy Var %Tolerance

Jource Stdbew (3D (6 * 3D) [%3V)  (3V/Toler)

Total Gage RsR 0.17083 1.0250 6.89 4.74
Repeatability 0.11552 0.6931 4.66 .20
Reproducibility 0.12586 0.7551 5.08 3.49

Operator 0.00000 0.0o00 o.oo o.oo

Operator*Part number 0.12586 0.7551 5.08 3.49

Part-To-Part Z.47305 14,5383 99,76 65,59

Total Variation 2.47894 14,8737 100.00 65.75
LProcess

Source [8V/Proc)

Total GFage R&R 6. 83
Repeatability 4. 62
Reproducibility 5.03

Operator 0.00
Operator*Part number 5.03

Part-To-Part 98.92

Total Variation 99,168

Numher of Distinct Categories = 20
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Gage R&R (ANOVA) for OW

Reported by : Engineer

Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation OW by Part_number
100 @ % contribution 50
g 5 0056 rolerance 40
¢ 30
e == ==
Gage R&R Repeat Reprod  Part-to-Part 123456 7 8 91011121314 1516 17 18 19 20
Part_number
R Chart by Operator
 peratord Operator2 Operator3 g Oy %perator g
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Two-Way ANOVA Table With Interaction

Source IF 33 ik} F P

Part_number 19 4577.1%9 256.6%4 4325.20 0.000

Operator z 0.26 0.1z3 z.4z2 0.102

Part number * Operator 38 2.02 0.053 0.2% l.000

Repeatability 1z0 22.37 0.1s86

Total 179  45901.83

Alpha to remowe interaction term = 0.25

Two-Way ANOVA Table Without Interaction

Source DF 53 Juks} F P

Part_number 19 4577.1% 256.6%4 1663.10 0.000

Operator z 0.28 0.129 0.54 0.436

Repeatability 158 24.39 0.154

Total 179 4901.83

Gage R&R

sContribution

Source WarCowp [of WarComp)

Total Gage BsR 0.1543 0.54
Fepeatability 0.1543 0.54
REeproducibility 0.o0000 0.o00

Operator 0.o0000 0.o00

Parc-To-Fartc 28.5044 99, 46

Total Variation 28.6588 loo0.00

Lower process tolerance limit = 22

Historical standard dewviation = 5.5

Study Var 3S5tudy Var %Tolerance %Process

Source Stdbev (3D) [6 * 3D) [%8%¥)  (5V/Toler) (3V/Proc)

Total Gage RsR 0.39287 2.3572 7.34 722 7.14
Repeatability 0.39287 2.3572 7.34 7.22 7.14
Feproducibility 0.00000 0.0o00 0.00 0.oa0 0.0o0

Operator 0.00000 0.00a0 0.00 0.oa0 0.00

Part-To-Fart 5.3389% 32,0337 99,73 98.15 97.07

Total Variation 5.35339 32,1203 100.00 95.41 97.33

Number of Distinct Categories = 19
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Gage R&R (ANOVA) for TAAAsym

Reported by : Engineer
Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation TAAAsym by Part_number
100 (3 % Contribution
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Two-Way ANOVA Table With Interaction

Source DF EH] M3 F P

Part number 18 2779.97 146.314 1709.46 0.000

Operator z 0.05 0.023 0.27 0.768

Part number ¥ Operator 38 €155 0.088 0.47 0.996

Repeatability 120 ZZ.02 0.154

Total 179  Z§05.:Z9

Alpha to rewmove interaction term = 0.25

Two-Way ANOVA Table Without Interaction

Source DF 53 il F P

Part_rnumber 19 2779.97 146.314 914,590 0,000

Operator 2 0.05 0.023 0.142 0.868

Repeatability 158 25.28 0.1s0

Total 179 Z505.29

Gage R&R

(Contribution

Soukce VarComp [of VarComp)

Total Gage RsR 0.1le00 0.98
Repeatahility 0.1l800 0.98
Reproducibilicy 0.0o00 0.00

Operator 0.oo0o g.oo

Part-To-Part 16,2393 99,02

Total Variation 16,3993 10o0.00

Procezs tolerance = 100

Hiztorical standard dewiation = 4.2

Study Var $3tudy Var 3Tolerance %Process

Source StdDew (3D (6 % 3D) 155V (5V/Toler) (5V/Proc)

Total Gage RsR 0.39997 2.3998 9.88 2.40 9.52
Repeatability 0.39997 2.3998 9.885 2.40 9.52
Reproducibility 0.00000 0.0000 0.00 0.00 0.00

Operator 0.00000 0.0000 0.00 0.00 0.00

Part-To-Part 4.02951 24,1768 99,151 Zd.18 95.95

Total Variation 4.049a61 24,2876 loo.00 Z4.30 96. 42

Number of Distinct Categories = 14
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Gage R&R (ANOVA) for NLTS

Reported by : Engineer

Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation NLTS by Part_number
100 % convuton -10
g o B rorcance 0
5
o
o -30
Gage R&R Repeat Reprod Part-to-Part 123 45678 Pg 10 11 b12 13 14 15 16 17 18 19 20
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NLTS by Operator
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Part_number
Twe-Way ANOVA Table With Interaction
Source DF 55 Juk] F P
Part number 19 3185.%4 1a67.6581 1933.32 0.000
Operator 4 0.59 0.295 3.49 0.040
Part number * Operator 38 3t 0.085 1.36 0.105
Repeatability lzo 743 0.0ez
Total 179 3197.17

Alpha to remowve interaction term = 0.25

Gage RER
(Contribution
Source VarConp [of VarComp)
Total Gage R&R 0.0730 0.39
Repeatabilicy 0.0619 0.33
Reproducibilitcy 0.0110 0.06
Operator 0.0035 0.02
Operator*Part_number 0.0075 0.04
Part-To-Part 15.6218 99,61
Total Wariation 15,6943 100,00

Upper process tolerance limit = -5
Historical standard deviation = 4.3

Study Var  shtudy Var  3Tolerance

Fource StdDew (5D (6 * 3D) [%537) (8V/Toler)

Total Gage R&R 0.27017 l.6210 .25 5.75

Repeatability 0.24585 1.4933 5.76 5.29

Reproducibilicy 0.10511 0.6307 2.43 2.24

Operator 0.05928 0.3557 dErE T 1.268

Operator*Part_number 0. 08680 0.5208 Z.01 1.85

Part-To-Part 4,31530 25.8918 99.80 91.79

Total Variation 4. 32375 25.9425 l00.00 91.96
(Process
Fource |5V Proc)
Total Gage BsR B.25
Repeatability 5.79
Reproducibility 2.44
Operator 1.38
Operator*Part number 2.0Z
Parc-To-Fart 100,36
Total Variation 100.55
Number of Distinct Categories = 22
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Gage R&R (ANOVA) for SNR

Reported by : Engineer
Gage name: Dy namic Electrical Tester Tolerance:
Date of study: Aug 2008 Misc: N/A
Components of Variation SNR by Part_number
160 % Contribution 20
0 50 sty var
£ B % Process
g 80 16
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Part_number
Twe-Way ANOVA Takle With Interaction
dource DF EE it F P
Part number 19 548,207 25.8530 1153.9% 0.000
Operator Z 0.013 0.00635 0.25 0,779
Part number * Operator 38 0.950 0.0250 3.26 0.000
Repeatability 1z0 0.913 0.0076
Total 179 550.083

Alpha to remove interaction term = 0.25
Gage R&R
(Contribution
Source VarComp [of VarComp)
Total Gage RaR 0.01341 0.4z
Repeatability 0.0076l1 0.24
Feproducibilitcy 0.00s580 0.15
Operator 0.00000 0.00
Operator*Part nuwmber 0.00580 0.18
Part-To-Part 3.20311 99,58
Total Variation 3.21652 100,00
Historical standard deviation = 1.25
Study Var
Source StdDew (5D) (6 * aD)
Total Gage RsR 0.11580 0.6945
Repeatabhility 0.08725 0.5235
Reproducibility 0.07614 0.4368
Operator 0, 00000 0.0000
Operator*Part number 0.07614 0.4568
Part-To-Part 1.7897%2 10.7383
Total Wariation 1.793547 10,7608

Humher of Distinct Categories = 21

N1INARDLAINN LN

zitudy Var %Process
[58¥)  (3V/Proc)
6. 46 .26
4. 86 5.95
4.25 5.09
0.a0 0.0a0
4.25 6.09
99,79 143.18
loo.00 1435. 45
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