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4.2.4 AT INLAPINAANETRINITASIAUSZLRUNSTTLIUNTIAAQEALLAN

AN919T 4.2

NANTTL TN UNTZUILANTAIAd AL AeALLANENLNARIaENE 10 1IN

| Gage Repeatability & Reproducibility Capability Study for Attribute Data |

Gage Number : FQA process inspection Project Number:  LT1614-14-30051 Date : Jun 23' 2008
Characteristic : FQA process Prepared By : Wara S. Attribute |egend7 :
1 = pass

No. of Operators : Trials : Samples : 0 = fail

Atrribute GR&R checksheet

Reference Operator A Operator B Operator C Operators Operators
Sample Standard 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd agree within |agree with
Number Trial Trial Trial Trial Trial Trial Trial Trial Trial each other Standard

1 pass pass pass pass pass pass pass Y Y
2 pass pass pass pass pass pass pass Y Y
3 fail fail fail fail fail fail fail Y Y
4 fail fail fail fail fail fail fail Y Y
5 pass pass pass pass pass pass pass Y Y
6 pass pass pass pass pass pass pass Y Y
7 pass pass pass pass pass pass pass Y Y
8 fail fail fail fail fail fail fail Y Y
9 fail fail fail fail fail fail fail Y Y
10 pass pass pass pass pass pass pass Y Y
11 fail fail fail fail fail fail fail Y Y
12 fail pass pass pass fail pass fail N N
13 pass pass pass pass pass pass pass Y Y
14 pass pass pass pass pass pass pass Y Y
15 pass pass pass pass pass pass pass Y Y
16 pass pass pass pass pass pass pass Y Y
17 pass pass pass pass pass pass pass Y Y
18 pass pass pass pass pass pass pass Y Y
19 fail fail fail fail fail fail fail Y Y
20 fail fail fail fail fail fail fail Y Y
21
22
23
24
25
26
27
28
29
30

% Within operators' 100% 95% 95%

% Each operator VS Standard? 95% 95% 95%

% Probability of Failing® (5% or less) 0% 0% 0%

% Probability of Missing* (1% or less) 5% 3% 3%

% Between operators® (95% or more effective) 95%

% All operators VS Standard® (95% or more effective) 95%
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it a1 =) = 2 o
2 ;E-} 7| 3 R % i 7 5
s o E ; = ; b =
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Weigh of selection 4.5 1
Process Step Detailed process Total
Frepars in-direct |Frepare labsl i 0 [} 0 1] 0 L a 5 5
materia Arrangs manually loading component ] 0 [u] 0 Ju] 0 0 d 1]
Frepars solder paste i 0 [} 0 1] 0 ] a 1]
Load PICEB to loading machine i 0 i} 0 Ju] 0 ] a 1]
Setup screen printing paramester 5 o 5 0 5 5 1] 0 363
Load solder paste o stencil i 0 [u] 0 1] 0 1] a 1]
Soreen printing  |Lunch screen printing machine J ] 4] 0 4] 0 4] d a] 7o8
Load and snap PCB to stencil i 0 [u] 0 1] 0 1] a 1]
Squeeges print the solder paste via stencil 1o PCB 3 0 3 0 3 3 1] a 218
Inload PCB 3 0 3 0 3 3 4] a 218
Transfer PCE to next station i 0 [u] 0 [u] 0 0 a [1]
Load component to feeder i 0 [u] 0 u] 0 ] a Ju]
Setup chip shooter machine paramester i 3 [} 0 1] 0 ] 0 i)
Chip shooter Lunch machine program J i [4] 0 1] 0 [3] ] [1] 103
Mozzle mowve component chip to PCB a 3 [u] 0 [u] 0 [u] a 55
Transfer PCB to next station i 0 ] 0 1] 0 0 a 1]
Load component to feeder i 0 [u] 0 Ju] 0 [u] a Ju]
Satup chip shooter machine parameter a 3 o 0 [u] 0 [u] 0 55
Fick & Places Lunch machine program a0 ] [1] 0 [1] 0 1] a [1] T3
Mozzle move IC chip to PCB a 1 o] 0 0 0 a a 18
Transfer PCE to next station i 0 1] 0 [u] 0 0 a [1]
Setup profile parameter 1 o 1 0 3 3 [u] 0 B1
Reflow oven Lppty heat to fransform solder paste melt to solder joint 1 ] o 0 0 0 o] a 55 145
Transfer PCE to next station i 0 o] 0 0 0 ] a 1]
Wisual inspection afier Reflow 1 1 1 1 1 1 [u] a B5
!:-::-s.t oven Faste label to completed PCBA i o [} 0 1] 0 =1 0 L] 131
ImspEcion Send defective board to rework i 0 [} 0 1] 0 1] a 1]
Ciperator kesp good PCBA to cart, then send to next station i 0 [u] 0 [u] 0 [u] 0 1]
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Process Capability Analysis for Subgroup1 - Subgroup5

LSL Target usL
Process Data

UsL 7.50000 | Within
Targst 7.00000 |
Tor feaa1uj ) I CQwerall
Mean G.8807T |
Sample N 130 l
StDev (Within)  0.205288 |
SiDev (Owverall) 0280201 :

|

|
Patantial (Within) Capability :
Cp 112 |
CPU 0.70 I
CPL 185 |
Cpk 070 i |

4 0 s a
Cpm 108 5 6.0 6.5 7.0 7.5 8.0
Crerall Capakbility Ohserved Performance Exp. “Within® Performance Exp. "Cveral’ Performance
Pp 1.18 PPM <LSL 0.00 PPM=LSL 1.5 PPM=LSL o0.ea
PPU 0.71 PPM = USL 0.00 PPM = USL 18341.51 PPM = USL 18420.62
PPL 1.59 PPM Total 0.00 PPM Tota 12343.10 PPM Tota 18430.60
Fpk
P
NINN 5.1

ANTHATNNTDTIBINTLLNUNTUFUATNAZAA
5.3. N15ALATIEUBINITTATRILAZHANTENU (FMEA)
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NM9ATET FMEA dufunssuaunistsuasumein

Process name: N2x19UN1313UATHAZA

FMEA Committee: PQE, TE, Production, PE, NPE

AN9 N7 5.1

FMEA f1%5UN52UUN15

Product: LT1624-14-30051

FMEA no#: LT16241430051
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5.4. agidn1sdmssusuauasiiaqannaliiinilyin
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" poudiresluassunzi (Squeegee speed)
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" qq3uiaanan limaY stencil Lananieis PCB (Down delay)

" sraeviea1ey stencil (Down stop)
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6.1. UNU
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6.2. Aauilsidtan (Input variable)

faulstindnninasatiadenisdsusaaTas3usTunzna e lElgA A NALIaa9
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" ﬁQLLﬂ?ﬁMUQﬂG’T (Controllable variable)
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gdoaniaaianlumeu stencil kanannwiy PCB (Down delay)

® 3reIL1iE)AUDN stencil (Down stop)

" giutlafpaupslsld (Noise variable)
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6.3. MuLsmaudauas (Response variable)

ANBIULINBLANEIAD  ALRAY UBIAINUUIATNAZAY AINNI9TA 10 qAFaati1g

(solder paste thickness)
6.4. N19AANLLULNITNANAY
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6.4.2. N9 (Repetition)

lunnseenuuunsnaaeduLLnluy (replication) avFeslinissuilasumAsesdns
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6.4.3. N15gx (Randomize)
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uunlszinningu 5 asagUlddinisinanununaTunzinannsnueniuls uazaiunem

AHUNNTaaNLLLNNAaagsa L 1e

Gage R&R Study - ANOVA Method

Two-Way ANOVA Table With Interaction

Source DF SS MS F P
Part 9 19.6690 2.18544 89.8128 0.000
Operator 2 0.0776 0.03878 1.5936 0.231

Part * Operator 18 0.4380 0.02433 2.7375 0.002
Repeatability 60 0.5333 0.00889
Total 89 20.7179

Alpha to remove interaction term = 0.25

Gage R&R

%Contribution
Source VarComp (of VvarComp)
Total Gage R&R 0.014519 5.70
Repeatability 0.008889 3.49
Reproducibility 0.005630 2.21
Operator 0.000481 0.19
Operator*Part 0.005148 2.02
Part-To-Part 0.240123 94_30

Total Variation 0.254642 100.00

Study Var %Study Var
CAlir~o Ct+ ANy, (Qn) (6 * QI'\) (%Q\I)
Total Gage R&R 0.120493 0.72296 23.88
RepeatagiiTey 0094281 03565069 T8-68
Reproducibility 0.075031 0.45019 14.87
Operator 0.021943 0.13166 4.35
Operator*Part 0.071751 0.43050 14.22
Part-To-Part 0.490024 2.94014 97.11

Total Variation 0.504621 3.02772 100.00

Number of Distinct Categories = 5

AINN 6.1

NARLATI LA eI AU AR NN ATNAZAAG8LATaY LSM Tpelld Variable GR&R
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Gage R&R (ANOVA) for Thicknes

Reported by :
Gage name: LSM machine Tolerance:
Date of study: Misc: Solder Paste Thickness measurement
Components of Variation Thicknes by Part
1001 [ % Contribution 71
3 % Study var
e
@
S 50 61
[
o
ol 5
Gage R&R Repeat Reprod Part-to-Part
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Test for Equal Variances: Vendor A, Vendor B

95% Bonferroni confidence intervals for standard
deviations

N Lower StDev Upper
Vendor A 30 0.407132 0.527453 0.741891
Vendor B 30 0.405455 0.525280 0.738835

F-Test (Normal Distribuytion)
Test statistic = 1.01, |p-value = 0.982

Levene®s Test (Any Continuous Distribution)
Test statistic = 0.23, p-value = 0.632

NNT 6.3
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NARNSUANNIINAZALANNR T AN AI89A NI 91991

o

MARAINANER A Uaz B AmFuANtunATNaLi
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Test for Equal Variances for Vendor A, Vendor B

F-Test
Test Statistic .01
Vendor A | ° i BMalue 0087

Levene's Test

Test Statistic 0.23
P-Value 0.632

Vendor B |

T T T T T T
0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75
959%b Bonferroni Confidence Intervals for StDevs

Vendor A l |

7.0

|7
Vendor B I | |7
I5
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Data
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q

Value  HAunnndn 0.05 asagilaan unasaesdngauliinansznusdenauulslsuaesen

ANTHUUNATNAZAY NANITRNY 95%

' o o |
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Two-Sample T-Test and CI: Vendor A, Vendor B
Two-sample T for Vendor A vs Vendor B

N Mean StDev SE Mean
Vendor A 30 6.020 0.527 0.096
Vendor B 30 5.983 0.525 0.096

Difference = mu (Vendor A) - mu (Vendor B)

Estimate for difference: 0.037

95% Cl1 for difference: (-0.235, 0.309)

T-Test _of difference = 0 (vs not =): T-Value = 0.27

P-vValue = 0.788 |DF = 58
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Boxplot of Vendor A, Vendor B
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AINUANINARRLANNAFILIUNINT 6.5 UaT 6.6 WU1AT P-Value 8INNT1 0.05 A9
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Test for Equal Variances: Morning, Evening

95% Bonferroni confidence intervals for standard deviations
N Lower StDev Upper

Morning 30 0.425370 0.551080 0.775124
Evening 30 0.481714 0.624076 0.877796

F-Test (Normal Distri 1)
Test statistic = 0.7§, p-value = 0.507

Levene®s Test (Any Continuous Distribution)
Test statistic = 0.59, p-value = 0.446
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Test for Equal Variances for Morning, Evening

F-Test

T ml\. V.70

Morning 1 I * | P-Value 0.507

Levene's Test

Test Statistic 0.59
P-Value 0.446

Evening I L 4 i

T T T T T T
0.4 0.5 0.6 0.7 0.8 0.9

959% Bonferroni Confidence Intervals for StDevs

Evening 1 4' | I
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Two-Sample T-Test and CI: Morning, Evening

Two-sample T for Morning vs Evening

N Mean StDev SE Mean
Morning 30 5.790 0.551 0.10
Evening 30 5.613 0.624 0.11

Difference = mu (Morning) - mu (Evening)
Estimate for difference: 0.177
95% Cl1 for difference: (-0.128, 0.481)

I=Tost of difforaonce = 0 (vs not =): T-Value = 1.16

— BOUT USE POOTed sthev

P-vValue = 0.250 DfF = 58

0.5887
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o

NI WAL

Boxplot of Morning, Evening
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7.0
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©
o
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ey—__________________
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Morning Evening
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o

ANNNANIINAFALAMNNTEA AT 189ARR AN UM ATUAZAI NN AAINNNTUS AL

ATNNU AR NN AT Aauanalun i 6.9 WAy 6.10 WUl A1 P-Value HAN

'
o

1 =S Yo o = 1 1 dl al dl
11nn41 0.05 asagl1idn nznisinanulddnansenusad@anauuuAIuRzin - AN
@asd 95% wazldaniludasnusilusauilsudan

v

a o dl 1 ?:/ o A 1 d‘ a
N@ﬂqimﬂ@ﬂﬂﬁﬂﬂmﬁ’]uﬂlﬂ\imqLLT_]?‘VIV’W’J‘I_IV’]‘N»LN»L@VN 2 Aqlle A NRINNITRIATY

AL fu NeneuneRlulAaznennenu agludeanansenusalnang raluansnauanaag

|
Y o A

AR INWIRINAEAY e Tlusies Blocking 2 sausil dewsaudsaauanlilésagus) laun
a1gn"sldeuzesusi stencil, 81gn1slduesuiunATNRZiY squeegee, ANNMWNTEY

[
o I~

acld 4 e v T N
PCB, runRfNuANIgIu uas ANTUnALINIeY fauitlasannidudiseiiasdaclidaisns
N Blocking Wi Nueuasdaealdidusmulssuniulunszuiunisssudneanidiiunig
dl o 1 dz/ 1 % ac ]
naaed tngaziadesutlsrunaumaniiasldunne wdianimeaes faedsnsgunimeaey
satudaudstindnfinunAns e fullgnszuaunisfsussunzialsznaulildos
Foulsmauanlins 5 doulls Aa AnnwEaeslularsuazia (Squeegee speed), wianazasly
1arTRAZA (Squeegee force), T2a1zilsenuUIendnautis PCB WAz stencil (Snap-off), 199
waananluneu stencil ugNanNuR PCB (Down delay), 3v8iz1e/atas stencil (Down stop)
. . L vy 4 2 oL
NNIANNUATEALTRILARLF L THU azianTuNaNaLlATa9LATaIUTUATNAZ AN
o Y v a 1 [ o dl 174 1 1 1 [
asonn b nededaniuailaresiagildaudansine wu szduusanagedlun squeegee
A 1o v a = X ' | o < P 1o t%
Paz i lAAnANNAENBaIBLILLNY stencil visaszAuAME TuNs ez ldinTiag g
Tfarurealulnm squeegee  duas lnglisasniinimaseaiuszauldaudnd auflunns
NARBIUULTINGNE Wi ey nsldiuaesianuantiuduag
dl % a o o a o dl X oI/ v
Wageaanailaresian aulpresdngsu uardllaredfalATeqTunzinladuan

asnuun sz Auaassaulsian () fu g (+) suilsas 2 s2a Aam1397 6.2
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Pl
ANAL Fauilgiinidn Nidogl
) (+)
1 Squeegee speed 20 30 mm/sec
2 Squeegee force 3 9 kgf
3 Snap-off 1 5 mm
4 Down delay 0 8 sec
5 Down stop 1.50 3.00 mm

6.8. TUAAUNARDILALHANITNIANDY

nisguatsunimaaaslunimasasilaznseinlaalisunsy MINITAB - Geninviua

nFaufun1a519mnen1saanuuy (Design Matrix) Iagdainnansunisnaasslaain RunOder

IBIANTIG PINVIAU 32 NNINARDY FILAAS 1A 6.3

ANvuA 19t

" A Unusaule Squeegee speed

B unufaulge Squeegee force
C unusialile Snap-off
D unusaLils Down delay

E wnusiLls Down stop
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LAANAITINNNTNANDILACHNANITNAND

Experiment Order Input variable Response variable (solder paste thickness) . dqu
A1 r
S S S D D 2 LUENLLW
StdOrder | RunOrder | SA4C9ISe | SAUEEGEe | Shap= | Hown oy 2 | 3| 4| 5 | 6 | 7 |8]| 9] 10| e

HIRTFIU

speed force off delay stop <
9 1 30 3 1 8 3.00 9.3 8.0 7.4 8.1 7.0 7.8 90 | 94|88 | 79 8.27 0.81520
16 2 30 9 5 0 1.50 9.7 9.2 9.9 9.8 6.9 7.0 73 | 71| 71| 71 8.11 1.34119
25 3 30 9 5 8 3.00 7.2 7.2 8.9 7.5 6.9 7.0 76 | 76|80 | 74 7.53 0.57937
22 4 20 9 5 8 1.50 8.2 7.1 8.1 8.3 7.4 6.6 83 | 79|84 | 83 7.86 0.61680
1" 5 20 9 5 0 3.00 7.3 7.0 7.5 8.1 7.2 7.2 75 | 75|72 |74 7.39 0.29981
8 6 30 3 1 0 1.50 8.5 7.1 9.3 8.7 7.1 8.3 82 | 82|90 83 8.27 0.71344
20 7 30 3 5 0 3.00 7.4 7.3 7.2 8.4 7.4 7.2 75 |76 |76 | 74 7.50 0.34641
12 8 20 3 1 8 1.50 9.4 8.1 9.6 9.7 7.9 8.1 81 |81]85 ]| 81 8.56 0.71368
13 9 20 3 5 8 3.00 7.2 71 7.4 7.3 7.4 7.0 72 | 72|71 173 7.22 0.13166
3 10 20 3 1 0 3.00 7.2 7.4 7.2 7.2 7.2 6.9 71 | 71169 6.9 7.11 0.16633

~
o




Experiment Order Input variable Response variable (solder paste thickness) AN A1

S S S 5 5 \2qe ey
StdOrder | RunOrder | SA4€€9e | SQUEEGEe | shap= | Hown oy 2 | 3| 4|5 |6 |7 |8]9]n10

HIMNTFNU

speed force off delay stop *
15 11 20 9 1 8 3.00 7.5 7.2 7.0 7.3 7.1 7.0 69 [ 7.0 | 7.1 7.0 7.11 0.179196
14 12 30 9 1 8 1.50 7.0 71 7.4 7.4 7.0 7.3 74 | 73|70 | 74 7.23 0.182878
6 13 20 3 5 0 1.50 8.3 7.5 8.4 8.5 7.3 72 | 82 | 9.0 ]93] 83 8.20 0.691215
5 14 30 3 5 8 1.50 7.4 7.4 7.2 7.4 7.0 78 | 82 | 72|78 | 80 7.54 0.389301
30 15 20 9 1 0 1.50 8.0 6.6 7.4 8.1 6.6 72 | 74 | 70| 84| 80 7.47 0.636047
31 16 30 9 1 0 3.00 6.9 7.1 7.5 8.0 7.3 74 | 72 | 85181 75 7.55 0.499444
4 17 20 9 1 8 3.00 6.9 7.2 7.3 8.0 6.7 69 | 73 | 74|70 ]| 69 7.16 0.371782
7 18 20 9 5 0 3.00 7.3 7.2 7.3 7.2 7.1 69 | 71 | 73|74 | 75 7.23 0.170294
24 19 30 3 5 8 1.50 7.2 7.3 7.2 8.0 7.8 78 | 73 | 73|71 73 7.43 0.312872
1 20 20 9 5 8 1.50 7.2 7.9 6.9 7.4 7.3 76 | 74 | 75|75| 78 7.45 0.287711
17 21 30 9 5 8 3.00 7.5 7.6 7.8 7.5 7.3 70 | 72 | 73|73]| 75 7.40 0.226078

L.




Experiment Order

Input variable

Response variable (solder paste thickness)

AU

AN ,
S S S 5 5 4 ML
StdOrder | RunOrder | S9Ye°9€€ | >queegee | onap- | Lown own 1 2 | 3| 4|5 |6 | 7 |8 9] 10| W
NIMTFIU
speed force off delay stop *

26 22 30 3 1 8 3.00 6.9 6.7 7.0 7.4 7.3 6.6 69 | 7.3 | 73| 8.0 7.14 0.408792
23 23 20 3 5 8 3.00 7.5 7.5 7.3 7.3 7.3 7.3 72 | 75173 |75 7.37 0.115950
27 24 20 9 1 0 1.50 7.8 8.1 7.4 7.6 7.3 7.6 83 | 73| 73| 83 7.70 0.405518
28 25 20 3 1 0 3.00 7.2 7.2 7.0 7.2 7.3 6.9 69 | 70169 | 7.0 7.06 0.150555
18 26 30 3 5 0 3.00 7.0 7.3 7.5 71 7.0 7.3 79 | 73| 72| 83 7.39 0.414863
10 27 30 9 1 0 3.00 7.9 7.2 7.4 7.4 7.3 6.7 6.7 | 701 6.8 | 7.0 7.14 0.377712
19 28 30 3 1 0 1.50 7.2 7.0 71 8.3 71 7.3 87 | 83|80 | 8.1 7.71 0.631489
29 29 30 9 1 8 1.50 7.4 6.9 6.9 7.8 71 71 74 | 75|72 |75 7.28 0.289828
21 30 20 3 5 0 1.50 66 | 67 | 70 | 70 | 70 | 70 | 74 |72 |70| 73 | 7.02 0.244040
32 31 30 9 5 0 1.50 7.0 7.2 7.0 8.5 7.9 7.5 73 | 70| 72| 80 7.46 0.512510
2 32 20 3 1 8 1.50 8.0 7.8 7.6 8.1 7.5 8.2 83 | 79166 | 79 7.79 0.486370

cl
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6.9. ﬂ’]‘i‘atﬂ‘iﬂzﬁﬂﬂﬂ’]?ﬂﬂ@’ﬂﬂ

TUN1331ATIZTHANNTI9N170RNULLINNINAAAUL AR Aael MINITAB 418190

o o

wanINaLadAaulatindgn LazBninatanszudnefaulsindn (interaction) Aad A aanun

Tug1u99 Normal Probability Plot kazunuginisls uaaslunini 6.11 uaz 6.12 muaIsy

Normal Plot of the Standardized Effects
(response is Mean, Alpha = 0.10)

Effect Type
@ Not Significant
M Significant

Factor Name

A Squeegee speed
80+ B Squeegee force
C Snap-off
70 D Down delay
60 E Dow n stop

Percent
8
1

14 T T T T
-3 -2 -1 0 1 2 3
Standardized Effect

AN 6.11

o

n279 Normal Probability Plot kgassiauisindnuazaninasiuniiadiAny

Pareto Chart of the Standardized Effects
(response is Mean, Alpha = 0.10)
1.746
E I Factor Name
A Squeegee speed
BC 1 | B Squeegee force
AE | c Snap-off
AD - I D Down delay
E Dow n stop
B |
BD
g DE
= CE
o
= BE
A
CD A
AB
C 4
DA
AC
T T T T T
0.0 0.5 1.0 1.5 2.0 285
Standardized Effect

AINN 6.12

o

wennan T wanssiaulstidnuavjdniusniiedAny
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WFANNINARBILLILILNTNTRUR AL AN TEasI8 Resolution V azlim Alias Structure

3y Balun1saeunaAiusEdneFuLlIUANIL 4-way interaction WA 2-way interaction U 3-

way interaction A9NINA 6.13

Alias Structure
1 + ABCDE
A + BCDE
B + ACDE
C + ABDE
D + ABCE
E + ABCD
AB + CDE
AC 4+ RDE
AD + BCE
AE + BCD
BC + ADE
BD + ACE
BE + ACD
CD + ABE
CE + ABD
DE + ABC

NNINAAAUNIIANUIENING 2-way interaction fiU 3-way interaction

AN 6.13

HANT9ILAITLTANEY uaziafiatsundanfiu Alias  Structure  uazdayalunig

a va 4 = QI/ 1 4J |
LWﬂuﬁ@qﬂQNﬂ?Z@UﬂW?dﬂuﬂ?$UQuﬂqiﬂ?uﬂ?Nmzﬂﬁ1NUTWDOWﬂ stop mquhm:ﬂzuqmm@q

el stencil  LNBENNINITUNAATNAZINITUTNAR DA NUUNUBIATNAZAD AOUBNTNATINTDY

Squeegee force wazszazilszny Snap-off Adlulilfa3e ((neu interaction BC)

andayaitnanflieesul n9inBnEsINIyNIng Squeegee speed 1L Down

delay (nay interaction AD) La¥ Squeegee speed i1l Down stop (1nad interaction AE) agla

WHNZAN AZNNN1IRANTUNFRLLTuEl 189919889 2-way interaction #ngl 3-way interaction @



75

ey interaction BCE unw AD uaz BCD wnu AE wianvianinnisangl Model 1usl lina

Asviisagy 6.14 uay 6.15

Normal Plot of the Standardized Effects
(response is Mean, Alpha = 0.10)

99

Effect Type
@ Not Significant

954 M Significant

90 4 Factor Name

A Squeegee speed
80 B Squeegee force
C Snap-off
707 D Down delay
60 4 E Dow n stop

Percent
@
o
1

T T T
-3 22) =il 0 1 2 3
Standardized Effect

AN 6.14

NNINAAAUNIIANUIENING 2-way interaction fiU 3-way interaction

Pareto Chart of the Standardized Effects
(response is Mean, Alpha = 0.10)
1.714
1 Factor Name
E 1 A Squeegee speed
B Squeegee force
C Snap-off
BCH D Down delay
E Down stop
BCD
e BCEA |
g 5 |
A_
C_
D_
T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Standardized Effect

AN 6.15

LAANINITINAARWNNIANUIZIING 2-way interaction 1L 3-way interaction
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1sunsd MINITAB  §9ANHNTOMAANNATDINITADNLULNITNAADIURILANA NUBIFIY

wlatid N NNA

o

PR FIILL

PNasasLInaLAURIAILAAe IUNINT 6.17

Main Effects Plot for Mean

NavanIadsallsiNd AR Nase sl snauaUeg

Data Means
25 Squeegee speed Squeegee force Snap-off
7.6 \
_—" ~—
7.5 P \ —
7.4
g 7.3- ; ; ; .
Q 20 30 3 9 1 5
= Down delay Down stop
7.7
7.6
7.5 o h
7.44
7.3 T T T T
0 8 1.50 3.00
P
NINN 6.16

Interaction Plot for Mean

Data Means
3 9 1 5 0 8 1.50 3.00
i i i ! i ? T Log
'Y ! Squeegee
-— -—
=~ -— — speed
Squeegee speed —=3 —— % = ~-  F75 T
F72 —n 30
. Squeegee
\<= ./. LS s force
Squeegee force - - - ~ ° 3
Ly, [—m 9
e Snap-off
— =~ —e— 1
Snap-off - 75 . 5
73
: Down
S 75 delay
Down delay < [~ " 0
L2 | 8
Down stop
'
N 6.17

o R Fre b e N TR Ea Y T AT L o I N A

1smatauad AaldnalNINg 6.16 TUNATBIBNTNATINUBFILLIF1IN N
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Factorial Fit: Mean versus Squeegee speed

, Squeegee force, ...

Estimated Effects and Coefficients for Mean (coded units)

Term Effect Coef SE Coef T P
Constant 7.5203 0.05980 125.77 0.000
Squeegee speed 0.0781 0.0391 0.05980 0.65 0.520
Squeegee force -0.1569 -0.0784 0.05980 -1.31 0.203
Snhap-off -0.0281 -0.0141 0.05980 -0.24 0.816
Bewr—aeray S=084C—=C=0080—0C=2528¢ e=82=—05=28¢
Down stop -0.3444 -0.1722 0.05980 -2.88 0.008
Squeegee force*Snap-off 0.2519 0.1259 0.05980 2.11 0.046
Squeegee force*Snap off*Down delay 0.2056 0.1028 0.05980 1.72 0.099
uqu\,byu\, IUI oo \JII(A'J U:-:—J‘DUV'III \JLU'J C-:—C:C C-CC:S C-C:CCC 1-33 C- 173
S =_0.338259 PRESS = 5.09415
R-Sq = 46.27% | R-Sq(pred) = 0.00% R-Sq(adj) = 27.58%
Analysis of Variance for Mean (coded units)
Source DF Seq SS Adj SS Adj MS F P
Main Effects 5 1.2008 1.2008 0.24016 2.10 0.102
2-Way Interactions 1 0.5075 0.5075 0.50753 4.44 0.046
3-Way Interactions 2 0.5577 0.5577 0.27885 2.44 0.110
Residual Error 23 2.6316 2.6316 0.11442

Lack of Fit 7 0.3896 0.3896 0.05566 0.40 0.890

Pure Error 16 2.2421 2.2421 0.14013
Total 31 4.8977
Estimated Coefficients for Mean using data in uncoded units
Term Coef
Constant 8.46197
Squeegee speed 0.0078125
Squeegee force -0.0891146
Snap-off -0.132969
Eowr—a TSy £=8862528
Down stop -0.269670
Squeegee force*Snap-off 0.0173473
Squeegee force*Snap -off*Down delay -3.42134E-04
uqu\.\.u\.\.’ l\.ll \.,\.,+u| |u.r.l \J:‘:-_L:UVVII QL\JH 3-332:2731

NIN7 6.18

HANNTILATIEANITRANULILNNIN AR

@ o o

ANNUANIINARBIN R AA DY

o

RrzAumu@aNy 90 wafidus Usenausas sauils

' . A A 1 . 1 a a | .
“an (Main Effect) A2 Down stop Af 781gut|AURNLNY stencil 49UANENATIN (Interaction

Effect) A8 Squeegee force 11U Snap-off WAz Squeegee force iU Snap-off i Down delay
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T9ANNINT 6.17 WAASBNENAFINAZIININ Down Delay Azl8NTNATINULILHNEW
iU Squeegee speed, Squeegee force WAL Snap-off ABAITNUUNIUBIATHALY
NAAINNINT 6.18 T WL4N A1 P-Value 2849 Lack-of-Fit winffu 0.890 #aunnnan 0.1

wansidngtuuuaesnimasesiimnumnnzaniudeya uazainAn P-Value aaduwsiazfiouls

o o A !

o b 1 A o o b d‘d o IS £ 1 IS o dl uI/
U WudNR ALl NTgN ATy ARNAT P-Value Hatndn alpha 0.1 (H3eAUAINLTDNL

o

71 90%) awnsninNd@uaNnIsnanet InadA R-square ag#l 46.27% 16nil
Y = 8.46197 — 0.27 * Down stop + 0.017 * Squeegee force * Snap-off — 0.0003 *

Squeegee force * Snap-off * Down delay

o [

| = = = o ° =1
ATY AB AMNIUNLRABTIATNAZIR TednNnTaindnnitaanaeillninisanass

'
o

o o v e o o A g9, = o Y
LULUNTLAUNUNIANINTUTUAN AL 31N LW'ﬂTﬁﬂ’]ﬂQ’]NMHWﬂ?QJ[ﬁ]ZﬁﬂQVI@V]Q@i@

6.10. AaularasilaqeNiuazdnaINNITNAaal

ANNFILLUNADALTINAU AIN1TDNLINIDINTLAUN U NI ANARIN1TUT LA AW 9

' ' '
o v =

o o Ad 9 4 P al S , =
U LININEIUBY LW@ﬁlﬁ”lmmmmummmzmmmﬂm (AANNITANHUUIN 7.0mil) LAZHAIU

= 9 A = - Yo .
LUEI\TLUNNWI?]ﬁ‘ﬁ’]uu@EW]Qﬂ TINAINNNTIATIZHUAAS LT AININD 6.19

Qptinaa §g§ﬁgg SGUﬁgg Snap-off Down del Down sto
RN 3.0] [3.0] 0.0 0] |
090503, Saa £ s o ST
Composite
Desirability
0.90503
Mean
Targ: 7.0
y = 7.0905
d = 0.81907
] Nl | ___
Stdev
Minimum
y =0.2023
d =1.0000 |
=
NIWN 6.19

HANITILATIE AT LALN AN L ANUDIAQULTUN 991N
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AN 6.19 Annsaaglseausaulsindnnvanzanlafenngei 6.4

AN9199 6.4

wdRITIAdE AT NINUUAANTUNNZANTBITZAL

sautls ﬁﬁﬂ@@qﬁuﬁﬁﬂfg AN N A
Al n AT UAE (Squeegee speed) 20 mm/ sec 20 mm/ sec
LLNﬂMI'ﬂﬂ‘J.I‘JJ’]@ﬂ?NmﬁQ (Squeegee force) 5 kgf 9 kgf
srelztlanuazndnaiy PCB Wag stencil (Snap-off) 1.5 mm 1 mm
7291191 lWAaU stencil LaNaNNWELR PCB (Down delay) 0 sec 0 sec
TcEZUEAIDN stencil (Down stop) 2 mm 3 mm

6.11. NITATIAAIMNEN ABIURILULINRDY

2

TunsaenuuLNIIMAaesill axiuetiuReulanddny Ae NID (0,6°) assiasinig

FINARDUAYINDNFBITBILLILANA09 (Model Adequacy Checking) anilulimuieuluves
2 24 | v o ¥ ¥
NID (0,67) w3ala Taann9msnaaauAIINgNFesTauUusIaedlsznaufaanimadoude
o d' o dl wd‘ 1 £ A v
AuuangaiuANAaAAdauTeInNITNaaed NeliReuleedeles 2 Uszn1sme namnAng

' o '

dudouwlsguuuuinfuazdayaiaansiilugasyieiu neunazinliliwme agluazesnis

u

¥
=

£ a7 o
ARNBLLNITNANAN mmumummiﬂu

6.12 mswmﬂauﬂuuﬁgwmmmwLﬂuﬂna (Normality)

nInAgeUaNNAF1UedANLEuLNG (Normality Assumption) @1unsamsagel
FNEINITNTLANEUDIANNANNANNUDIAIFILLTAALALAS  ANRALUBIAITNUNUIIAIATNAZAD

nanIsnszateaedniy 2 Alidudunse duae deyadusoulsguuuuiing danni 6.20
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Normal Probability Plot
(response is Mean)

Percent
@
iy
!

0.8 0.6 0.4 0.2 0.0 02 0.4 0.6 0.8
Residual
~
NINN 6.20

NTINNNINIZANBLBINARNANLRIANAALAITNUUIATHAZ T2

6.13 ANNALE DTN INARIAIANNLLSUTIU (Variance Stability)

779982 TALNNITAF I UHUNINNITNI LA LAAIANNA NN US T LU A A AN AL

o

. Ay o o o = = | =l
AP TAALALESN IAANFILLLNANDE LAAIAININT 6.21 TawuunInnnTnszane kA

o = v = = o oy
anwnusiilununlin Arsiazaziinisnszanasia Wugtuuui dusuey

Versus Fits
(response is Mean)
0.75 1
°
° )
0.50
)
® )
0.25 A ° °
T °
3 ° ® ° d
(%] @-
e 0.00 * o ® S
o [ ]
° °
-0.254 ° ) ° °
° °
® °
-0.501
°
T T T T T T T T T T
7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8.0
Fitted Value

AN 6.21

LAHUNNLAAS AN ANAUSIE U ANA AN ANUA AN A
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7.1 unun

Tuunilaznanianismeasuivaduiung aunnduneugainaluisnisdind Gnun
» 4 X v
ABN13ALANNIZLAUNITNAZNA1 TULNT INaqALseadA luN19ALANNTZUAUNNIUTUAT
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Part Number / Revision LXM1614E-14-30051 / Key Contact Customer Eng. Approval / Date (If Req'd)
LT1614E1430051 Chiwarut Ch N/A
Part Name / Description: ASM (B) CCFL INVERTER - DUAL Core Team Customer Quality Approval / Date (If Req'd)
DIRECT DRIVE, 12V INPUT PHILIPS, Pawat P, Chiwarut Ch, Surapong S, Jadet P,
DIGITAL DIMMING Thirapote V, Chatasom P, Noppadon E N/A
SSCI / Plant: Sanmina-SCI Systems (Thailand), PIt SSCI Approval / Date Other Approval / Date
546 N/A N/A
Characteristic . Methods
el Process / Operation Process Name / Skl i
Process P " . .. | M/C Device, Tools Char. Product./. Prgcess / Evaluation . Reaction Plan
No Flow Operation Description No. Product Process Class Specification / Measurement Sample Size] Sample Freq. Control Method
) Tolerance Technique
. . Valid PO#, INV#, " o
1 ? Material Receiveing PIN, Qty, Packing Visual Check 100% Every lot - DOC 50001
) ) , - DOC 10012
Py ELJ— Incoming Quality P/N:, Description, Refer procedures/ Visual Check 100% Every pack 1QA Form ]
Assurance (IQA) AVL. Qls
Relevant QI
Date Code Refer procedures/ Visual Check 100% Every pack " DOC 10012
Verification Qls
. . . DOC 10012
CMM, Vernier Visual , Dimension Refer procedures/ R Refer QI Every Lot " iy
check , Safety Doc. Qls
Relevant QI
LCR Meter Mfg / Customer DOC 10012
or other specified 9% N - Refer QI Every lot " and
N Specification
equipment Relevant QI
Malcom Solder Paste P "
Viscometer Viscosity Mfg Specification - Refer Ql, PI Every lot Ql-1018
Attached PTS /PTS components N y N PTS Label TI-2804
label
v ] ) .
Material Review Non-Conforming Mfg. / Customer .
s Board (MRB) Material Review Specification ° ° Daily MQR Form DoC10022
RTV/
Scrap
v ; ) )
4 Material Storage & Material Kitting First In / First Out Visual Check - - Color Code Label | DOC 50002
Issue (FIFO)
Thermo Hygro See
- - V) -
Mete.r / Thermo & Tempgrature/ 20C-26C / 40-60% | Hygro-Thermograph, reference See reference Record Graph Doc20026
Humidity Data Humidity RH Datalocker doc doc.
Logger )
5 PCB Baking Chamber Date Code on PCB Refer Procedure or Pl Visual Check Refer PI Every lot Record Sheet PI-2107
v )
O PCB Preparation Label Information/ Process Instruction |  Visual Check 100% Every board PI-4820A
Attached Location
Visual Inspection IPC-A-610 Visual Check 100% Every board P1-4820A
oo




Customer Eng. Approval / Date (If Req'd)

Part Number / Revisfon LXM1614E-14-30051 / Key Contact
LT1614E1430051 Chiwarut Ch N/A
Part Name / Descripfion: ASM (B) CCFL INVERTER - DUAL Core Team Customer Quality Approval / Date (If Req'd)
DIRECT DRIVE, 12V INPUT PHILIPS, Pawat P, Chiwarut Ch, Surapong S, Jadet P,
DIGITAL DIMMING Thirapote V, Chatasom P, Noppadon E N/A
SSCI / Plant: Sanmina-SCI Systems (Thailand), Pt SSCI Approval / Date Other Approval / Date
546 N/A N/A
Characteristic . Methods
o) Process /| Operation Process Name / Spodial Product / Process / Evaluation
Process N - .. | M/C Device, Tools Char. T . Reaction Plan
No. Flow Operation Description No. Product Process Class Specification / Measurement Sample Size] Sample Freq. Control Method
Tolerance Technique
Solder Paste
v inti icki
6 >4_ Solder Paste Printing screen priting M/C Program control Process Instruction Check B?_::t/ Picking 1 time Every Setup Setup Record PI-2153
machine
Printing Parameter Process Instruction Visual Check 1 time Every Setup Check Sheet PI-4820D
N . Solder Paste PI-3264, PI-
Solder Paste Type Process Instruction Visual Check Refer PI Refer PI Label 4820A
Solder Paste Life 1 day after open Visual Check 1 time Before use Expired Label PI1-2228
Laser Section Solder Paste In-Procee audit Refer
Measure (LSM) Thickness Audit SC1 Procedure Control Chart Procedure Refer Procedure X-bar R Chart DOC 10006
b 4 . .
Mis-print board Immerse Cleaner o
7 O Cleaning (Off Line) Chemical Refer PI - 100% clean bds - PI-2113
. No solder paste . o P1-2113,
Cleanliness residue Visual Check 100% clean bds - PI-4820A
v Chip /1C ‘ N )
8 Auto Pick & Place  |Placement Moisture Sensitive Floor Life / MSD Visual Check 100% Every MSD | HIC/MSD Label Pl-2133
K Device Level
Machine
Program and loading BOM/DWG/ . o, Feeder List / PI1-2137,
list setup Loading list Veri-feed System 100% Part load Record Sheet PI-3316
. . Feeder List / PI-3316
x o ;
Correct Part Loading BOM/DWG Veri-feed System 100% Part load Record Sheet PI-3319
PTS
Bar Code Scanner PTS label scannning PTS part list / PI PTS Systems 100% Part load Part List / PI-3322
PTS Label
) 4 Placement Defect See
9 O Before Oven Location CN1, CN2, Pro';g:"};\il? ’C ion Visual Check reference | 5%° ':;ecreme PI-4820A
CN3, C29, T1, T2 Y doc. :
See See reference
Placement Defect IPC-A-610 Visual Check reference doc. PI-4820A
doc. .
BOM & DWG/ See See reference
Missing Component N Visual Check reference PI-4820A
Process Instruction doc. doc.
See See reference
Properly Mounting Process Instruction Visual Check reference doc PI-4820A
doc. .

fe9)
N




Part Number / Revisfon LXM1614E-14-30051 / Key Contact Customer Eng. Approval / Date (If Req'd)
LT1614E1430051 Chiwarut Ch N/A
Part Name / Descripfion: ASM (B) CCFL INVERTER - DUAL Core Team Customer Quality Approval / Date (If Req'd)
DIRECT DRIVE, 12V INPUT PHILIPS, Pawat P, Chiwarut Ch, Surapong S, Jadet P,
DIGITAL DIMMING Thirapote V, Chatasom P, Noppadon E N/A
SSCI/ Plant: Sanmina-SCI Systems (Thailand), Pt SSCI Approval / Date Other Approval / Date
546 N/A N/A
Characteristic . Methods
IPEIRY Process /| Operation Process Name / SEccEl Product / P / Evaluati
Process 8 - | M/C Device, Tools Char. [ReXellets f | FIEIEss o X Reaction Plan
No. Flow Operation Description No. Product Process Class Specification / Measurement Sample Size| Sample Freq. Control Method
) Tolerance Technique
v
10 Reflow Soldering Reflow oven S::':r‘:“’e?e‘:e” Setup Parameter Visual Check Refer Pl Refer Pl Check Sheet PI1-2223
Mole Profier Profile Graph Soldevr‘Pa§te Mole Profiler 1 time Daily or Profile Graph PI1-2223
Specification convert
Software Name Setup Parameter Visual Check 1 time Refer PI Check Sheet PI-2223
Board Loading Process Instruction Visual Check 100% Every Bds - PI-4820A
Direction
E Magnifier Glass / .
11 Post Oven Inspection |Inspection PCBA Visual IPC-A-610 lastest Magnifier Glass 100% Every lot Record Sheet FR2i12, F=
Inspection Rev. 4820A
Template
Placement Defect IPC-A-610 /
Magnifier Glass Location CN1, CN2, Process Instruction Visual Check 100% Every bds. Record Sheet PI-4820A
C29,T1, T2, T3
Inspection Part Population / N . PI1-2112, PI-
Template Orientation BOM / Drawing Template Inspection Refer PI Refer PI Record Sheet 4820A
Inspection Location of SFDC N N o, _ PI1-2112, PI-
Template label Process Instruction Visual Check 100% Every lot 4820A
Barcode Scanner Scan PTS Process Instruction Scan PTS Label 100% Ref. PI PTS Systems Doc30013
Barcode Scanner : Scan label / o TI-2365 ,
/ Data Collector Scan SFDC Max 3 times scan Defective Chart 100% Every bds SFDC System Doc30013
Magnifier Glass/
Microscope / In process Audit LCL-UCL Visual Check Refer Refer Procedure C Chart Doc. 10006
Inspection Procedure
Template
¢ Q P1-2141 ,
12 Off line Rework Thermo Meter Temperature Check Refer Procedure / Pl Thermo Meter 1 time Shiftly Record Sheet PI1-2117
,Doc20021
. Pl-2141 ,
Rowork Material BOM/ Assembly Visual Check Ref. PI Ref. PI - PI-2117
9 ,D0c20021
! PI-2141 ,
Rework at Defective Refer Procedure / Pl Visual Check 100% Every bds - PI-2117
Locations.
,Doc20021
Magnifier Glass
/ Inspection Visual Inspection IPC-A-610 Lastest Visual Check 100% Every bds - PI-4820A
Revision
Template
Barcode Scanner : Scan label / o TI-2365 ,
/ Data Collector Scan SFDC Max 3 times scan Defective Chart 100% Every bds SFDC System Doc30013
1
NN 7.1
0]
@)

LN1N17AILAN (Control Plan)
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7.3 LLNuQﬁﬂ’JUF’lNﬂﬁ‘zﬂ’Jun’]i

NINTATIAEALANNUNIRIATNAZ T Mﬁ\i@’m’ﬂ@ﬂL@ﬂ@W?LLN‘l«m'}?ﬂ’J‘U@NG‘EI‘LI%(EEI
v dl =2 = a 4 = oI/ o o :j/ 1
UA0 INAANHIANNNILADLTNINTAINTZUAUNTUTUATUAEAR NI N TUFS parameter T

nelusze 1 mausaN wudNszLIuNTag lWAMNAILAN AININA 7.2

Xbar-R Chart of Solder Thickness

— UCL=7.2687

7.20

7.054

X=6.9509
6.90

Sample Mean

6.75

LCL=6.6330

6.60

1 4 7 10 13 16 19 2 25 28 31 34
Sample
1.00 | ucL=0.995
& 0754
5
@
[} - —
a L R=0.436
£
©
? 025+
0.00 LCL=0
T T T T T T T T T T T T
1 4 7 10 13 16 19 2 25 28 31 34

Sample

Tests performed with unequal sample sizes

WA 7.2

WHUANAYLANNIELIUNNT Xbar & R Chart
7.4 RATIZRANNAINITOVRINTTUIUNTUAIAINLS LS
NINTTANHIANAINIINUBINIZLILNTUFUATHALAY NAIRNNUFURY parameter

P03LATasLBuATHAZAIANNANIALAN Tnefudayaniumun TRz isauIn 1 &aanIs

AR AWK 87 Uafa wailsnganld Cpm agil 1.94 Aannit 7.3
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Process Capability Analysis for Thickness

LSL Target UsL
Process Data

UsL 7.50000 | Within
Target 7.00000 |

1Y « Y B

= - | Overall

Mean g.821a81 |
Sample N a7 I
StDev (Within)  0.165066 |
StDev (Oweralll  0.171356 :

|

|
Poiential (Within) Capability l
Cp 2.0 |
cFU 104 I
cPL 208 |
Cpk 104 i I I

c &0 g E 0
Cpm 04 5.5 6.0 6.5 70 7.5
Cweral Capability Observed Performance Exp. "Within" Performance Exp. “Cwerall" Perfiormance
Pp 185 PPM < LSL 0.00 FPM = L5L 0.00 PPM<LSL 0.00
FPU 1.01 PPM = USL 0.00 PPM = USL 88282 PPM = USL 124225
PPL 238 PPM Total 0.00 PPM Total ge3.82 PPM Total 124235
Ppk 101
A
NIWN 7.3

ANNATNNTNUBINIZLIUNILTUATNAZAANAINTLFURS parameter vl

AZWIUIIAIA NN TB9ATHAZIINAIN 91U FUL9e Wevin19U5uAeAn parameter

dl X 1 o o‘dl % ° P2 dl =
gaiATastBululmunaansn ldainnisaaniuLniTmaaes MK IHANANNRLIRALIRIATY

peinegh 6.98 mils TenauALFulniiuAiaRnATIAARALEEN 6.88 mils (WA1T0

U

ANANA 5.1 Uszneal) @Dad1ntuannmn MnlndAtuunei 7.0 mils 04 99.71% LAy

o

dszifiudrAtyAe nezuaunsiuaTunzialaINaN1aNe IneANIUNATNAINL99Y)N7] 90

b

fprNvueagwiniuNINIuNd RN wAN1slFudsenszuaunisidoudasuunnsgIuLes
= o = =< o < = 1=l 2
AYINMUIATNAZAYAAASH 0.171 TaneunistfudgaiuAdoudasuuninsgiues 0.290 Ne
ANRVUANNANDY 41% (WANTUNRAINANT 5.1 Usznaw)
= ¥ 4 o ul/ :J/ o 1 N :J/ & o 1 dl
wazuaulivelintinaunsaseuianueinetnaziBuna 87 uasnsinating a9
Aladnuqaunndes wiserewdaiae (DPPM = 0) Astiuaunsnagiuaniamageugiudulidn nns
15U parameter  2aATaILFUATNAL A ML N lEANAINNTDIRINTTLAUNTUTUAT

aziadaunuTEndaivnng 1y wagnilliunueadganasle ludnediy upasinglef
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199.@aneunInTsliudge aRsnnranteunniasiazsasdnnduninggiu Ae N19AAN
ac o ¥ dl a oA nll v a k% = o =]
Aannavinauliiduenans eduuuanianisdfiRaunanunsndeesls uazinisdpinauss
wilnawliinaanIsljiReungnsies

annisitauanuanisnsus lyviuuudng Fndn dFuruaeddandsionig
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%LAR & DPPM Chart = DPPM  ——% LAR

100.0% 100.0% 100.0% 100.0% 100.0%100.0% 100.0%6100.0%

2500 — —100%
, ) + 99%
2000 - FunnEnd Fndn en@NNNTIRNNINUATIREAL | o8%
1898 AR L1N1IN9R9UBUAL A A WEINN - 97%
1500 + o ) o - 96%
NITLIUNIIAINAae ugATinevesi s iU W
+ 95%
1000 - + 94%
+ 93%
500 - 1 92%
1 91%
0 0 0 0 0
0 1 | 1 1 | 90%
® ¢ @ @ @ & @ & @ & & &
3’0’ Q@o A @'Z}SK v& @'b\'\ »)\5(\ \)\A \)Q’s 6Q;Q~ 00\ éOQ h OéJ ’50 QQ)

NNA 7.4

unnaeaide (DPPM) Uaz %LAR neuuazndainnistliulgs

%LAR
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7.6 ﬂgﬂmsmuqunsxmums

ANNITUNARBIUNANTZALLBY parameter  MUNIZANEIMTUNTELIUNNTLTUATY

I
o o

ASNINININITATLAN Iﬂﬁlﬂqﬁ?@ﬂﬂmﬂ@’]?ﬂf)ﬂ@m ﬁmmuma‘muqu (Control  Plan) kHUN1ST

b

v =

Uftimeu (Process  Instruction) e liduuuanislunisdiRmeungnsies iefiasmn
ANINANNNINTBINITLIUNILEIUATHALAD 318 1N190 IHAINULNIRNATHALIIANNFBINITUAY
asnane wugduasanliudlgeld Com winiu 1.94 WafiansanfFunnaeadsnifiaaiu wudn
Piunaesdaanasainian luheunnianianauiguiau 2551 Hfu1uae988989
ARSI uRgsaslFuNan T Tauansnad T U190 WA LT1614-14-30051 NIRRT
Winfiu 856 DPPM  (Baseline) uazwnufFeuinauiuaneudsndainonisdiules luhew
- s o e iy 4 4. v :

RIANTINGAANTEU 2551 Wil 0 DPPM (@ndnitimsnafignAnrinuua 13 200 DPPM) 11

PULAMNIN TN IR UAAARIRINLANLTZHIUDINI1 800 DPPM
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ANIUNNTIRBAINAIT Teldlanaunzunnilunislszyndldsvidoudsnneand

Fnaina 5 dumeutiufe dupaunisienuiloynn (Define  Phase), fumeuntsdauiterinuun
a1wR1e4tltyun (Measure Phase), %um'aumﬁmmzﬁﬂmm (Analysis Phase), %umumi
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NAAINNNTUTULUTINTZUIUNTHAR d1u1970Nazansuinaaaldaiiiadannnig

ﬂivﬂ’ﬂULLN\‘lfJ\WﬂMLM@ﬂ 0 DPPM (mmﬂfm qne ANFTINIAR 200 DPPM) annif3untunsuam
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o
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o wdd
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B 0199LATZIT AN LN BN UBNTEULNNTI A

" pasaAsziitlnyunsae Cause and Effect Matrix
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d v Y v v o a
WaldAnunszusunislsznouurengasiannauda ietlseiudndayaainnis
dl o o a el % = o [ % =® 1 o o dl
NARANUINININITILATITIRAIINYNARY A9 NTUARIANHIAIINLHUEIN1T897TLUNNITAN
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aannsAndenluduneunisdaianiuunanunaesiiym Sanannisneadaniunldnesin
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" NN9ILATIZUAINAINNINTRINITLIUNNT

" nsdissidanEzaIn1sindesuarianszny FMEA
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= mmﬁw@ﬂuﬂ’mﬂ?mxﬁq (Squeegee speed)

= LLNﬂ@‘H@QGL‘LI‘]J’Mﬂ?NmZﬁL') (Squeegee force)

B 5rexl9rnuITUdNNILNY PCB Ly stencil (Snap-off)

" 311908 bmaY stencil Lananueis PCB (Down delay)

" sraeveaey stencil (Down stop)

[ o o aa

@Nﬂ’lﬁ‘ﬁ’]ﬂ’]iﬁﬂﬂﬁﬁ‘z UANNTA ATy mwmw%waéw%qﬁuumﬁu AN

o

' v ' '
o ¥ o o o

ada o iJ/ dl X = dlddl o A 14 = aal
28n19UFUFNIATANLTUATY AENINANEA wdannnstsusaiie I lanaaasANuuIATNAZAANA

AN UNNeNLEEN N MUe AelagadeNANYTWN 7.0 mil waz Cpm 71 1.33 Wuatetias
8.4 unaglurumaunisdsuilgaunlanszuaunis

TudupauilidunisAn eI wgAnssua09AINNLI89RATNAZAY [HafIu A LANT

wiseatunsnaziaasullluaniazasine naiansananinzaesdoud sviainfanfaumi
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Resolution V u&a3iAsziinaainnimaaed ineni1sdiudgauilanszuounisiuasunyia
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AR AR TTESUY ATAIUNU

o o '

WUdNARUINTNansenuad e lTad ATy An AN NUWIATNAZAY

'
a o o

stencil (Down Stop) ddudninasauniuansenuedwldadAyAenuruATuRZia AN
Squeegee force 1l Snap-off WAz Squeegee force U Snap-off il Down delay
NHUAININIUEAUTMNNzdN LN I FUFuseAAausmansiu Tne 1Tl sunsn

MINITAB snlsiAnnmsnzan e

8.5 Uﬂﬂﬁ;ﬂ‘ﬁ/uﬁl’ﬂut']']‘iﬂ’i‘i.lF’]‘Nﬂ’iz‘l.l’)uﬂﬂi

o ' '

a o dl A = :sI/ v K o
Wma?mmﬂwmmmﬂ%wmmmﬂzym AR AIMHNUUNTIBIATHRACND LLAYIRAINTINIT

AruAulagn1sdni lidunInIgIUAIEN1TaNUNUNTTATLAN (Control  Plan) 4A¥AEN13

11474 (Process  Instruction) @gnaifun19nis wEaNAuREamIN1sATIAgaLANNNLEDLTAN
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LAZANAINNIN IWNNIAILANNITLIAUNNIANE Control Chart 1199 wHunRALAN taafnuuali

1
v Y

HNN9GNAIRABLAINUUIIBIATHAZADAYY Xoar & R Chart atheainane  iladn
ANHNATNITOLBINTELIUNNT Cpm mﬁ“\imnﬁu%ﬂmizﬁmmﬁqLLﬂiluﬂﬁaémuQuLﬂ?;mﬂéu
aumzi vl 18An Com s 1.94

naanNnislfulgaudlanszuounisg %qmuaumlﬂmm:mmmu VRIS ERTRLN
anavas iz dnAny ANIANTING1 800 DPPM Auwiae 0 DPPM inszuaunisnsadeyly
%umauzgmﬁﬁmmﬂwﬂizﬁu@mmw Il s uauninaunmageLteeeEdnande
uazdand yield 2esnszLauntsnmasaLtesdiananlifiad 98% %ﬁm@ﬂ?uﬂ;ﬂum%ﬁ

annsarn lARwlivaneignAnaiandasog daualignAtenalaiuateunsosiguiu

8.6 WAAINNA LUIUIAEY
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q q
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