51

511
QS Long Tall
Arm, Hinge, Base plate TG 51

51 QS Long Tall
) Arm ) Base Plate ) Hinge ) TG



5
5.12

(Forming process)
I (Barcode printing process)
Trace laminated gimbal : TG 1 (Pre-singulation process)
Trace laminated gimbal : TG~ 2 (Final-singulation process)
(Laser welding process)
(3 In 1 process)
(Aqueous precision cleaning process)
(Cpk enhancement process)
(Intelligent detab process)
(Final inspection)
(Lot acceptance test)
5.2

Base Plate Arm» Blank TG Hinge

Vv

Y.

3 . ,
U Auto Separate ] 16 Pre-singulation | Auto separate
5 TG Final-Singulation | Barcode printing

Y.
Arm Forming L]

‘1‘

<> Internal Process Audit \/‘r Internal Process Audit f/ Internal Process Audit

O Laser Welding Gen-|

> Internal Process Audit
0 Gendl3inl
b Internal Process Audit
O Aqueous Precision Cleaning
Laser Gram Adjust
Internal Process Audit
Pitch & Roll Adjust
Internal Process Audit
Intelligent Deatah
Internal Process Audit
Final Inspection
Lot Acceptance Test
Packing
5.2

o oo o

<< @)_
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(Forming process)

5.1.2.1

“ Arm blank

5.3

“Janome machine”

sheet “

Janome Machine

53



58

Arm blank sheet
54 “Formed arm sheet ”

ifd Arm&b_llglnkllp P T DA aaee

54 Formed Arm
5.1.2.2 (Barcode printing process)

“H ingeﬂ
(Dot matrix)

5.5

55



59

51.2.3 TG 1 (Pre-singulation process)
TG

56 Pre-singulation
5.1.2.4 TG 2 (Final-singulation process)
TG
TG
TG 5.1

57 Final-singulation
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58 Trace laminated gimbal

5.1.2.5 (Laser welding process)

Formed arm  sheet,

TG, Hinge sheet Base plate 59

(Air pen) Base plate
Base plate  Carrier 20 Carrier
Formed arm sheet Hinge sheet
Trace laminated gimbal
Trace laminated gimbal  Carrier 20 5.10 Carrier
Carrier

“ Suspension sheet “

59 Laser welding machine
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5.10 carrier

5.1.2.6 (3in lprocess)

Suspension sheet ,

Cartridge 511 10 sheets
Cartridge Cartridge 3in 1
machine” “Load position *
512

511 Cartridge
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512 3inl
5.1.2.7 (Aqueous precision cleaning process)

Cartridge
513

Aqueous precision  cleaning
machine : APC “ 514




514 1 APC (Aqueous precision cleaning machine)
5.1.2.8 (Cpk enhancement
process)

“ Cpk enhancement machine”
515

Cartridge Cpk enhancement “Load position”

cartridge

“ Pitch static attitude ; PSA "

63



64

Sﬂﬁ' 5.15 Cpk enhancement machine

5.1.2.9 (Intelligent detab process)
Suspension  sheet
(Piece part)
30
5.16
( 3,000 LAT Lot Acceptance
Test)

5.16
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5.1.2.10 (Final inspection)

517
5071 517 M3asresauAILEIM
5.1.2.11 (Lot acceptance test)
(Finish
good)
5.2 (GR&R)
- Voyager 4 1G
Pre-singulation Final-singulation
- Voyager 5 Arm

- SK2000 3
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521 Voyager 4, MR_GMDM.VOY (TG
Pre-singulation)

5211 1G Pre-
singulation (Pre-Angle)

5212 GR&R
1 3
52.13 ; TG
Frame Pre-singulation 10
18
52.14
2
5.2.1.5
1
( 1)
1 10



51

52.1.6

ANOVA

GR&R

Two-Way ANOVA Table With Interaction

Source

part
operator
operator* part
Repeatability
Total

52
singulation

9
2
18

30
59

ANOVA

SS

0.666606
0.000372
0.000941
0.002044
0.669963

M S

Q0740673
0:0001859
0.0000523
0.0000681

GR&R

Two-Way ANOVA Table Without  teraction

Source

part
operator
Repeatability
Total

D F

2
48
59

SS

0.666606
0.000372
0.002985
0.669963

M S

0.0740673
0.0001859
0.0000622

a =0.05)

TG

F

1416.83

3.56
0.77

F

1190.95
2.99

Pre-singulation

0.00000
0.04998
0.71869

TG Pre-

0.00000
0.05982



5.3

Source

68

1G Pre-singulation

% Contribution

VarComp

(of VarComp)

Total Gage R&R 0.000068 0.55
Repeatability 0.000062 0.50
Reproducibility 0.000006 0:05
operator 0.000006 0.05
Part-To-Part 0.012334 99.45
Total Variation 0.012403 100.00
53( ) TG Pre-singulation
StdDev Study Var % study Var % Process
Source (SD) (5.15*SD) (%SV) (SV/Proc)
Total Gage R&R  0.008269 0.042585 1.42 9.73
Repeatability 0.007886 0.040614 7.08 9.28
Reproducibility ~ 0.002487 0.012806 2.23 2.93
operator 0.002487 0.012806 2.23 2.93
Part-To-Part 0.111059 0.571956 99.72 130.66
Total Variation 0.111367 0.573539 100.00 131.02
Number of Distinct Categories = 19
5.2.17
51
ANOVA 5.2 10

0.05
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R 518 Number of Distinct
Categories 19
%PITV 53 9.73%
R Chart by operator
9 003 — . - >~ | vcL=0.03271
§ 0.02 —] \/\/\ \
i)d 0.01 —| Vi S a1 //\\/\ * .| FT=0.01001
S * / %
“ o0 — L o \ /\J | LcL=0
Xbar Chart by operator
0.1 — 3
éo.e—-[\*fk ‘h\f ‘
‘—‘é‘ 0.3 — \‘/“J(" \f\} hvx
gt
518 Xbar-R Pre-Angle
5.2.2 Voyager 4, MR GMDM.VOY (TG

Final-singulation)

5221
singulation (Final-Angie)

1G

5222 GR&R :

1 3

5.2.2.3
Final-singulation
1 10

G
10

Final-



5224

5.2.2.5
1
1
2
5.2.2.6
54 ANOVA

(

GR&R

Two-Way ANOVA Table With Interaction

Source D F SS
part 9 0.691815
operator 2 0.000153

operator*part 18 0.000650
Repeatability 30 0.000856
Total 59 0.693473

55 ANOVA
singulation

M S

0.0768683
0.0000763
0.0000361
0.0000285

GR&R

Two-Way ANOVA Table Without interaction

prSS

part 9 0.691815
operator 2 0.000153
Repeatability 48 0.001506
Total 59 0.693473

Source

M S

0.0768683
0.0000763
0.0000314

70

a =0.05)

1G Final-singulation

F p

2127.20 0.00000

211 0.15012
1.27 0.27591
TG Final-

F p

2449.58 0.00000
2.43 0.09873
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56 TG Final-singulation
°/oContribution
Source VarComp (of VarComp)
Total Gage R&R 0.000034 0.26
Repeatability 0.000031 0.24
Reproducibility 0.000002 0.02
operator 0.000002 0.02
Part-To-Part 0.012806 99.74
Total Variation 0.012840 100.00
56( ) TG Final-singulation
StdDev Study Var % study Var % Process
Source (SD) (5.15*SD) (% SV) (SV/Proc)
Total Gage R&R  0.005799 0.029863 512 8.28
Repeatability 0.005602 0.028849 4,94 8.00
Reproducibility ~ 0.001498 0.007716 32 2.14
operator 0.001498 0.007716 132 2.14
Part-To-Part 0.113164 0.582796 99.87 161.66
Total Variation 0.113313 583561 100.00 161.88

Number of Distinct Categories = 28

5221
54

ANOVA 55 10
0.05



72

R 5.19 Number of Distinct
Categories 28

%PITV 56 8.28%

R chart by operator

= 1| uCL=0.02016

— | (=0,00617

| LeL=o

Xbar Chart by operator

\] il ‘Lzl ff\n - \n

Mean=-0.3254

1 04 — ¥ "Vd'ﬁ V,\f | LeL=-03370
|5

519 Xbar-R Final-Angle
52.3 Voyager 5 MR AMAT.VOY (Arm
)
523.1 Arm
52.3.2 GR&R
1 3
5233 ; Arm
sheet 10



5.2.3.4
5.2.3.5
- 1
L 1
2
5.2.3.6
5.7 ANOVA

Two-Way ANOVA Table With Interaction

Source DF  SS

part 9 0.308414

operator 2 0.000027

operatortpart 18 0.000172

Repeatability 30 0.000220

Total 59 0.308833
5.8 ANOVA

GR&R

MS

0.0342682
0.0000136
0.0000096
0.0000073

GR&R

Two-Way ANOVA Table Without Interaction

Source DF  SS

part 9 0.308414
operator 2 0.000027
Repeatability 48 0.000393

Total 59 0.308833

MS

0.0342682
0.0000136
0.0000082

a =10.05)

Arm

F
3583.78
1.42
1.30

F
4190.53
1.66

73

P

0.00000
0.26676
0.25473

Arm

P
0.00000
0.20005



5.9

Source
Total Gage R&R
Repeatability
Reproducibility
operator
Part-To-Part

Total Variation

59 ()

Source
Total Gage R&R
Repeatability
Reproducibility
operator
Part-To-Part

Total Variation

Arm

% Contribution

VarComp (of VarComp)

§.45E-06 0.15

§.18E-06 0.14

2.72E-07 0Q0

2.72E-07 0.00

571E-03 99.85

5.72E-03 100.00

Arm

StdDev study Var % study Var
(SD) (5.15*SD) (% SV)
2.91E-03 0.014970 3.84
2.86E-03 0.014727 3.78
521 E-04 0.002684 0.69
521E-04 0.002684 0.69
7.56E-02 0.389157 99.93
7.56E-02 0.389445 100.00

Number of Distinct Categories = 37

5.2.3.7

ANOVA

5.8

% Process
(SV/Proc)
3.23

3.18

0.58

0.58

§3.96
84.02

5.7

10

0.05

74
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R 5.20 Number of Distinct
Categories 37

%PITV 59 3.23 %

R Chart by operator

- | ucL=0.01077
0.005 —| \J\ )\A
_f __A\ <. B -_. f€=0,003297
0.000 — m LCI=0
Xbar Chart by operator
0.4 —
.E_E 03 — g\ﬁ ,’\f\ ﬂ UCL=0,2827
= = Mt Mean=0.2765
o . & | LCL=0.2703
£ 02 — /4 \ J ﬂ\ /
rj% . .V
0.1 —
5.20 Xbar-R Arm-Angle
524 Voyager B; MR_LWAT.VOY (
52.4.1
5.2.4.2 GR&R
1 3
5.2.4.3
sheet 10



5244
2
5245
1
( 4)
1 10
2 3 1
1
5.2.4.6
( d =0.05)
5.10 ANOVA GR&R
Two-Way ANOVA Table With Interaction
Source DF SS MS F D
part 9 4.82191 0.535768 9948.64 0.00000
operator 2 0.00013 0.000063 1.16 0.33451
operator*part 18 0.00097 0.000054 0.85 0.63414
Repeatability 30 0.00190 0.000063
Total 50 482491
511 ANOVA GR&R
Two-Way ANOVA Table Without teraction
Source DF SS MS F D
part 9 482191 0.535768 8961.39 0.00000
operator 2 0.00013 0.000063 1.05 0.35820

Repeatability 48 0.00287 0.000060
Total 5 482491

76



5.12

Source
Total Gage R&R
Repeatability
Reproducibility
operator
Part-To-Part
Total Variation

512 ()

Source
Total Gage R&R
Repeatability
Reproducibility
operator
Part-To-Part
Total Variation

Number of Distinct Categories = 54

% Contribution

VarComp (of VarComp)

0.000060 0.07

0.000060 0.07

0.000000 0.00

0.000000 0.00

0.089285 99.93

0.089345 100.00
StdDev Study Var  %study Var %Process
(SD) (5.15*SD) (%SV) (SVIProc)
0.007742 0.03987 2.59 2.76
0.007732 0.03982 2.59 2.76
0.000383 0.00197 0.13 0.14
0.000383 0.00197 0.13 0.14
0.298806 153885 99.97 106.72
0.298906 153936 100.00 106.75

5.24.1

ANOVA

511

510

10
0.05

1



18

R b.21 Number of Distinct
Categories b4
%PITV 5.12 2.76 %
R Chart by operator

- 0.03 A UCL=0.02869
4 0ot — \ /\ /\' | o o=000878
Y s ,\\ he.d \"/\/ LoL=0

Xbar Chart by operator

-1_0 —
.\.' M {\ UCL=-1336
ﬁ Mean=-1.353
-15 —| u ” ‘\ ' LCL=-1369
HEAN \

521 Xbar-R LW-pitch
52.5 Voyager 5 MR RFAT.VOY (
3inl
52.5.1 3inl
5.2.5.2 ! GR&R
1 3
lin
5253 ! .
sheet 3inl 10



5254

2
5255
1
( )
1 10
2 3 1
\
5.2.5.6
( a =0.05)
513 ANOVA GR&R
Two-Way ANOVA Table With Interaction
Source DF  ss MS F P
part 9 4.26585 0.473983 7504.39 0.00000
operator 2 0.00022 0.000110 1.74 0.20431
operator*part 18 0.00114 0.000063 1.28 0.26619
Repeatability 30  0.00148 0.000049
Total 59 4.26868
5.14 ANOVA GR&R

Two-Way ANOVA Table Without Interaction

Source DF  SS MS F P
part 9 4.26585 0.473983 8702.13 0.00000
operator 2 0.00022 0.000110 201 0.14457

Repeatability 48 0.00261 0.000054
Total 5 4.26868



513

5.15
% Contribution

Source VarComp (of VarComp)
Total Gage R&R 0.000057 0.07

Repeatability 0.000054 0.07

Reproducibility 0.000003 0.00

operator 0.000003 0.00
Part-To-Part 0.078988 99.93
Total Variation 0.079045 100.00
515 ( )
StdDev Study Var ~ %study Var %Process

Source (SD) (5.15*SD) (%SV) (SV/IProc)
Total Gage R&R  0.007565 0.03896 2.69 2.80

Repeatability 0.007380 0.03801 2.63 2.13

Reproducibility  0.001662 0.00856 0.59 0.62

operator 0.001662 0.00856 0.59 0.62
Part-To-Part 0.281048 1.44740 99.96 104.09
Total Variation 0.281150 1.44792 100.00 104.13
Number of Distinct Categories = 52
5257
ANOVA 514

10
0.05

80
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R 5.22 Number of Distinct
Categories 52
%PITV 515 2.80 %
R Chart by operator
UCL=0.02589

0.02 \ h
e v £=0.007923
0.00 LCL=0

5.0: = ' ° 1
T
g0 | w4 Nt e,
5 e “'«\f’ ’“«\J," "‘ﬂv LCL0.3235
522 Xbar-R RF-pitch
5.2.6 SK2000 3, MR _Z402 ( )
526.1
526.2 GR&R
1 3
52.6.3
10
1 10
5264
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5.2.6.5

1

( 5)
1 10
23 1
5.2.6.6
( a-00)

5.16 ANOVA GR&R PSA

Two-Way ANOVA Table With Interaction

Source DF  ss MS F P
part 9 1.78620 0.198466 2001.83 0.00000
operator 2 0.00241 0.001203 12.13 0.00046
operator*part 18 0.00178 0.000099 0.62 0.85630
Repeatability 30 0.00481 0.000160
Total 5 179519

5.17 ANOVA GR&R PSA

Two-Way ANOVA Table Without Interaction

Source DF  ss MS F P
part 9 1.78620 0.198466 144557 0.00000
operator 2 0.00241 0.001203 8.76 0.00057

Repeatability 48 0.00659 0.000137
Total 5 179519
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5.18 PSA
%Contribution

Source VarComp  (of VarComp)
Total Gage R&R 0.000191 0.57

Repeatability 0.000137 041

Reproducibility 0.000053 0116

operator 0.000053 0.16
Part-To-Part 0.033055 99.43
Total Variation 0.033245 100.00
518 ( ) PSA
StdDev Study Var  %study Var  %Process

Source (SD) (5.15*SD) (%SV) (SVIProc)
Total Gage R&R  0.013805 0.071093 1.57 7.84

Repeatability 0.011717 0.060344 6.43 6.66

Reproducibility ~ 0.007299 0.037588 4.00 4.15

operator 0.007299 0.037588 4.00 4.15
Part-To-Part 0.181810 0.936321 99.71 103.30
Total Variation 0.182333 0.939016 100.00 103.60
Number of Distinct Categories = 19
5.2.6.7
5.16
ANOVA 5.17 10

0.05



R 523
Categories 19

%PITV 518

R Chart by operator

o
o
&

M AL

UV‘-«W Y

llll

Xbar Chart by operator

S 1 O8] 11

Sarnple Mean

PITV 10%
100

84

Number of Distinct

1.84 %

UCL=0.04585

R=0.01403

LCL=0

.| ucL=0.6601
® | Mean=0.6337
LCL=0.6073

PSA

10



5.3

531
532
400
5.3.3
5.24
534
) MINITAB

5.3.5



Base Plate Arm Blank TG

i
(;1

A
s

Auto Separate Pre-Singulation

: ) Program
Arm Forming MRjSMDM.Voy at Voy#4
ys Program Final-Singulation
MRAMAT .Voy at Voy#5
ys Program
T \ MR_GMDM.Voy at Voy#4
Laser Welding
ys Program

MR_LWAT.Voy at Voy#5

Gram Forming (3 in 1)

)N Program
MR_RFAT.Voy at Voy#5

APC

ys Program
MR_RFAT.Voy at Voy#5

Cpk Enhancement (Gram Adjust)

Cpk Enhancement (P&R Adjust)
ay PSA MI M2
M3
Intelligence Detab

1 Program MR_Z402

Final Inspection

ys Program MR_Z402

5.24

Hinge

86

Auto-Separation

Barcode Printing



5.25

0.284

5.26

5351

60 -1
50 -
40 -

30

rrequency

20 —

10 —

I
0.0 0.5

LW-Pitch

5.25

0.272

60 -1
50 -

40«1

3
&
7 30 —
o
w

20 —

10 —

0 —

0.0 05
RF-Pitch

5.26

1.0

10

87



5.21

0.261

0.184

Frequency

Frequency

Jo)
<)
=

= N W s’
o © & o o
| 1 | | |

o
|

00 05 0 15
507
L (ML) 0.262, 2 (M2)
3 (M3) 0.163
528 ) ) )

0.0 05

M1-Pitch

88



Frequency
w
o

60

50

40

30

Frequency

20

10

5.28

0.167

5.29

Frequency
N w o [ [o2)
o o o o (=]

—
o

[an}

0.0

__4 — L L

=T
05 ¢
M2-Pitch |,

1.0

1.5

00

()

05
M3-Pitch

ML() M2()

T
10

M3

0.0

529

05

IDT-Pitch

10

15

(9)

89



0.171
5.30

Frequency
N w S [0 o)
o o o o o
| | | | J

)
|

o
|

0.0

530

5352

T
0.5
VMI-Pitch

1.0

1.5

90



=B ow NN -

519

Ho :

Ha -

53521

41 M
4.2 M2
43 M3

P-Value

53.5.2.2

519

0.05

0.853
0.513
0.072

0.780
0.118
0.607

0.086
0.350

520

o
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5.20

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
0.263528  0.284484 0.308917 400  LW-Pitch
0251691  0.271706 0.295041 400  RF-Pitch
F-Test (normal distribution)

Test Statistic ; 1.096 V
P-Value 10.359
P-Value 0.359
(
)
0.05

Ho 1 T72 P 62

Ha. TT 24 521

521

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
0251691  0.271706 0.295041 400  RF-Pitch
0.241524  0.260730 0.283122 400  APC-Pitch
F-Test (normal distribution)

Test Statistic : 1.086

P-Value 10410
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P-Value 0410

0.05

M1

C ' c 5.22

5.22
ML

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
0241524 0.260730 0.283122 400  APC-Pitch
0242553  0.261841 0.284328 400  M1-Pitch
F-Test (normal distribution)

Test Statistic : 0,992

P-Value 10,932

P-Value 0.932

ML 0.05



HO : A
Ha: :

5.23

M2

iz 5.23

M2

Bonferroni confidence intervals for standard deviations

Lower Sigma
0242553  0.261841
0170833  0.184418
F-Test (normal distribution)
Test Statistic : 2.016
P-Value :0.000

0.05
T

0.05

Ho : A

N Factor Levels

0284328 400  MI-Pitch
0200256 400  M2-Pitch

P-Value

M2

M3

Erz

G 5.24

94

0.000
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5.24
M3

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
0170833  0.184418 0.200256 400  M2-Pitch
0151116  0.163133 0.177143 400 M3-Pitch
F-Test (normal distribution)

Test Statistic : 1.278

P-Value +0.014
P-Value 0.014
0.05
M3 M2)
M3
0.05
HO: CEZ = ;
o s — 5.25
5.25

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
0151116  0.163133 0177143 400  M3-Pitch
0154854  0.167169 0.181526 400  IDT-Pitch
F-Test (normal distribution)

Test Statistic : 0.952

P-Value - 0.626
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P-Value 0.626

(
M3)

0.05

U h G
6la1 G n A 5.26

5.26

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
0.154854  0.167169 0.181526 400  IDT-Pitch
0158342  0.170933 0.185613 400  VMI-Pitch
F-Test (normal distribution)

Test Statistic : 0.956
P-Value +0.657

P-Value 0.657
(

0.05
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53.6

536.1
0.284 0264  0.309
531
536.2
ML
M2 M3

531

M2
M3

M2 M3
M1, M2 M3
1 532
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StDev

0.700 -

0.600

0.500

0.400

0200
J Sheet

0000

532
54 Cause and Effect Matrix

(Laser Expert Engineer), (Process Engineer)
(Technician)
54.1
533

54.2



5.34

plate arm hinge TG
carrier carrier carrier carrier

/] e A /]

IAFITaNINY mMsasvwell

e - »
®—e=—-
W9usan YN carrier
27N carrier Whlundasidoy

‘§uqmm:mumi)
MN15ATIVEDY BB uah
cartridge
5.33
54.3 Cause and Effect Matrix
10

544
1 10
545

(10)

Cause and Effect Matrix 5.27

535



Mail Method Measurement

Plate  carrier 1* —)

o

Arm  carrier > seozIvna

Hinge  carrier

Lot —  us3Auau
MIROVIVIIUY <—

TG carrier o It
. | W
{ /' £ Carrier <
------------ / )
1 . / / .
Am » Hinge & !
n 1
Stopper
Contamination < f —
/4 o « L }
A Ing —L Plate Xy | /
| g + |
ANPULVOI TG <« A o1 XY Table «
Material Environment / Machine

5.34
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5.27 Cause and Effect Matrix
RATING OF IMPORTANCE TO CUSTOMER 10
Total
ltem Six Areas Causes Process Input Variables
1 250
2 Man 30
3 30
4 carrier 130
5 jig 80
6 X-Y table 130
7 X-Y table 70
8 Stopper 40
9 290
10 30
1 Machine 30
12 210
13 280
14 280
15 210
16 140
17 300
18 X-Y 300
19 Hinge 30
20 Plate 90
21 Plate 40
22 Material Arm 40
23 Arm 40
24 TG 300
25 80



ltem
26
21
28
29
30
K|
32
33

35
36
3
38
39

300

250

150 | B

100 -

50

20 |G}

102

527 ( ) Cause and Effect Matrix
RATING OF IMPORTANCE TO CUSTOMER 10

Six Areas Causes Process Input Variables
50
Plate  carrier 40
Arm  carrier 40
Hinge  carrier 40
TG carrier 240
30
10
60
100
110
30
30
10
60
Total 4480

Method

Measurement

Environment

JadunidaniNadnuiais FMEA

S G
w TESEEA
© Qe

T

123 4 56 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3

5.35
Cause and Effect Matrix



5.4.6

TG, ,

80%

55

Matrix

* FMEA “©

103

4,480
FMEA
, XY ,
TG carrier,
X-Y Table,
Plate, Jig

3,580

(FMEA)

Cause and Effect
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FMEA
5.5.1 Cause and
Effect Matrix (Laser Expert Engineer),

(Process  Engineer)
(Technician)

5.5.2

5.5.3 18

Cause and Effect Matrix
FMEA

554 5.5.3

5.9.5

5.9.6

5.9.1
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5.28 FMEA

Process/ Product

Failure Modes and Effects Analysis

(FMEA)

Responsibility : Process Engineer

Core Team : Laser Expert Engineer, Process Engineer & Technician Prepared By : Chanchai B.

Potential

ltem  Key Process Input  Potential Failure Mode Failure Effects \E/ Potential Causes
1 10.00
) X ! 700
1
3 Y ! 10.00

OO

1.67

1.67

8.00

Project Name / Description : Reduction of PSA Variation

control

(PCP)

(PCP)

(PCP)

D
E
I

1
el

567 434.44

567 30411

567 453.33

&\



5.28 ()

ltem  Key Process Input

G

FMEA

Potential Failﬂre Mode

G

Potential
Failure Effects
1

E Potential Causes
V

10.00 (Vendor)

10.00 Final Singulation

6.00
9.67
933
9.33

9.00

8.33

OO0

733

3.00

2.67

4,67

533

5.33

1.33

2.00

control

I0A

—AmoO

5.67

433

6.00

6.00

6.00

6.00

6.00

5.00

415.56

130.00

96.00

270.76

298.56

298.56

396.00

83.30



ltem  Key Process Input

10
11

12

13

14

15
16

528 ()

TG
carrier

carrier

X-Y table

FMEA

Potential Failure Mode

G

Potential
Failure Effects

E
Vv
8.00
7.00
4.67
4.33
4.33
433

3.67

333

Potential Causes

(Vendor)

lele]

2.33

1.67

3.33

3.67

2.67'

1.67

433

2.00

Pl

control B
:

(P) 500
10.00

167

1A 2.33
5,67

167

5,67

1.67

=020

93.33
116.67
2594
31.05
65.43
12.03
90.12

1110



528 () FMEA

: 0 R

ltem  Key Process Input ~ Potential Failure Mode Faﬁﬁﬁgnélﬁlects \E/ Potential Causes 8 control ’) m
17 Plate 3.00 (Vendor) 333 IQA 533  53.33
18 jig 2.67 (Vendor) 3.67 I0A 233 2284
19 267 200 600 3204
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56.1

100

5.6.2

56.3
Cause and Effect Matrix

FMEA

PITV

TG,

10%

0.284

10
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