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ABSTRACT

Isolator is an electronic component of a mobile mqEhdhat is used to prevent other
components from the reflective signal from antewdioging the phone call. From the customers’
complain, the products were unable to emit signtd the required level which could shorten the
lifetime of the mobile phone. Inspections was eatrout at the isolator component and it was found
that 0.5% defective component was found amongdtat production amount of 63.6 million isolators
per year. The company needs to leverage the inspdevel to 100% inspection before shipping then
the process has increased cost of production & Baht per piece (7.2 million baht /year). This
research has the purpose to determine the infhlefatttors which affect the isolator's signal. An
analysis involved the selection of 4 frequency en@f signal which are within the disruptive
prevention range between 1920 Hz and 1980 Hz, asettion loss at 1920 Hz and 1980 Hz. The
authors found that there were 5 influential factihvat affected the signal of the isolator so tht t
fractional factorial design o2)~! was used with additional center points to expemindhe
experiment filtered the potential factors and thevation of the regression model was examined. The
result indicated that there were 3 influential éast affected the signal, which were drying
temperature, capacities of the capacitor 1 andrni2th® other hand, two factors were not significant.
They were drying time and resistance of a resigorce the central composite design was added to
the regression model, which was curvature, thelteefiom the analysis of regression model showed
that the optimal drying temperature was 68.35 degmlsius and the optimal capacitance for the
capacitor 1 was 14.81 picofarad and for the capa2itvas 4.33 picofarad, respectively. Other factor
remained as constant to minimize the signal distonntil the defective components were minimal.

Keyword : Factional Factorial Design, Central Compositsibe
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31U 63 MINAADI TABA1TNNMITOBALUVNIINAADY
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Huvzuandluasian 4
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319N 4 A1TNMTE0NULUMINAaLILULLYINND

Soadusydin 251

fladulumsnaaes HANDY

Mdums (A) (B) ©) (D) (E) I O

naaes | qaimgiiii | padld | . NN N

duny Auny sl 2| 2

wasg | 1ums [ lumseu Mdwmu| 8 | 2 | 8

P 2 gyl | dszg2 g1 €| g

oUFUIIY | Fuam

1 -1(100.00) | -1(10.00) | -1(15.00) | -1(4.40) | +1(64.62)
2 |+1(200.00)] -1(10.00) | -1(15.00) | -1(4.40) | -1(61.00)
3 -1(100.00) | +1(20.00) | -1(15.00) | -1(4.40) | -1(61.00)
4 |+1(200.00)| +1(20.00) | -1(15.00) | -1(440) |+1(64.62)
5 -1(100.00) | -1(10.00) | +1(15.75) | -1(4.40) | -1(61.00)
6 [+1(200.00)] -1(10.00) | +1(15.75) | -1(4.40) | +1(64.62)
7 -1(100.00) | +1(20.00) | +1(15.75) | -1(4.40) | +1(64.62)
8 [+1(200.00)] +1(20.00) | +1(15.75) | -1(4.40) | -1(61.00)
9 -1(100.00) | -1(10.00) | -1(15.00) | +1(464) | -1(61.00)
10 |+1(200.00) -1(10.00) | -1(15.00) | +1 (4.64) |+1(64.62)
11 |-1(100.00)| +1(20.00) | -1(15.00) | +1 (4.64) | +1(64.62)
12 [+1(200.00)| +1(20.00) | -1(15.00) | +1 (4.64) | -1(61.00)
13 |-1(100.00)| -1(10.00) | +1(15.75) | +1 (4.64) | +1(64.62)
14 |+1(200.00)| -1(10.00) | +1(15.75) | +1 (4.64) | -1(61.00)
15 |-1(100.00) | +1(20.00) | +1(15.75) | +1 (4.64) | -1(61.00)
16 |+1(200.00)| +1(20.00) | +1(15.75) | +1 (4.64) | +1(64.62)
17 0(150.00) | 0(15.00) | 0(1537) | 0(452) | 0(62.81)
18 0(150.00) | 0(15.00) | 0(1537) | 0(452) | 0(6281)
19 0(150.00) | 0(15.00) | 0(1537) | 0(452) | 0(62.81)
20 0(150.00) | 0(15.00) | 0(1537) | 0(452) | 0(62381)
21 0(150.00) | 0(15.00) | 0(1537) | 0(452) | 0(62.81)
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d‘ a o v A 1 ~ d‘ a o v A 1 ~
M5190 5 MsAnsIzriatendinanensilasuulag M5190 7 Msansizriatendananemsasuulag

" o J o [ (Y J o o
mdyuveslo Inanesdvmsunanon y, Taoms mdyauvedlo Taamosdimsunanon y; Taons

naayy 2571 naayy 2571
Term Effect Coef SE Coef T P MIGRLT Y Term Effect Coef SE Coef T P o wﬂJ
Constant 0.9261 0.0290 31.8900 0.00 v Constant 0.0092 0.0003 31.100 0.00 v
Block 1 0.0220 0.0359 0.6100 0.54 - Block 1 0.0000 0.0004 0.070 0.94 -
Block 2 -0.0376 0.0359 -1.0500 030 - Block 2 0.0000 0.0004 0.030 0.97 -
A 0.8241 0.4121 0.0290 14.1900 0.00 v A 0.0073 0.0036 0.0003 12.240 0.00 v
B -0.0316 -0.0158 0.0290 -0.5400 0.59 - B -0.0004 -0.0002 0.0003 -0.640 0.53 -
C -0.0189 -0.0095 0.0290 -0.3300 0.75 - C 0.0000 0.0000 0.0003 -0.060 0.96 -
D -0.0894 -0.0447 0.0290 -1.5400 0.13 - D 0.0002 0.0001 0.0003 0.270 0.79 -
E -0.0213 -0.0107 0.0290 -0.3700 0.72 - E 0.0003 0.0002 0.0003 0.550 0.58 -
A*B 0.0554 0.0277 0.0290 0.9500 035 - A*B -0.0004 -0.0002 0.0003 -0.710 0.48 -
A*C -0.0115 -0.0058 0.0290 -0.2000 0.84 - A*C 0.0005 0.0002 0.0003 0.770 045 -
A*D -0.0833 -0.0416 0.0290 -1.4300 0.16 - A*D -0.0007 -0.0003 0.0003 -1.170 0.25 -
A*E -0.0669 -0.0335 0.0290 -1.1500 0.26 - A*E -0.0005 -0.0003 0.0003 -0.920 037 -
B*C -0.0536 -0.0268 0.0290 -0.9200 0.36 - B*C -0.0004 -0.0002 0.0003 -0.640 0.53 -
B*D -0.0265 -0.0133 0.0290 -0.4600 0.65 - B*D 0.0008 0.0004 0.0003 1.330 0.19 -
B*E 0.0006 0.0003 0.0290 0.0100 0.99 - B*E 0.0005 0.0003 0.0003 0.920 036 R
C*D 01052 | -0.0526 | 00290 | -1.8100 0.08 - oD 200009 | -00005 | 0.0003 1,560 013 _
C*E 0.0299 0.0149 0.0290 0.5100 0.61 - C*E 0.0004 0.0002 0.0003 0.740 0.46 -
D*E 00152 | -0.0076 | 00290 | -0.2600 0.80 - D*E 00004 | 00002 0.0003 0710 048 .
CtPt <0.0014 | 00595 | -0.0200 098 - CtPt 00000 | 0.0006 0.030 098 .
~ a dof o A ' A c! a do o A ' A
M5190 6 MsAATITHIIveNdInanemslasuulag M15190 8 MsAATITHIIveNdInanensilasuntlag
[ o o [ 1w o o o
mdyuveslo Inawmesdmsunanoy y, laonms mdy g uvedlo Tsamesdmiunanoy y, lagns
naayy 2571 naayy 251
Term Effect Coef SE Coef T P HodAgy Term Effect Coef SE Coef T P Todiny
Constant 0.97301 0.0302 32.220 0.00 v Constant 0.0154 0.0005 30.890 0.00 v
Block 1 0.03122 0.03728 0.840 041 - Block 1 -0.0007 0.0006 -1.110 0.27 -
Block 2 -0.05011 0.03728 -1.340 0.19 - Block 2 0.0005 0.0006 0.740 0.46 -
A 0.78576 0.39288 0.0302 13.010 0.00 v A 0.0078 0.0039 0.0005 7.840 0.00 v
B -0.09547 -0.04774 0.0302 -1.580 0.12 - B 0.0010 0.0005 0.0005 0.960 0.34 -
C -0.02153 -0.01076 0.0302 -0.360 0.72 - C -0.0020 -0.0010 0.0005 -1.980 0.05 v
D -0.09732 -0.04866 0.0302 -1.610 0.11 - D 0.0003 0.0001 0.0005 0.280 0.78 -
E 0.04001 0.02 0.0302 0.660 0.51 - E 0.0014 0.0007 0.0005 1.400 0.17 -
A*B -0.00127 -0.00064 0.0302 -0.020 0.98 - A*B 0.0017 0.0008 0.0005 1.670 0.10 -
A*C -0.00756 -0.00378 0.0302 -0.130 0.90 - A*C -0.0019 -0.0010 0.0005 -1.930 0.06 -
A*D -0.03164 -0.01582 0.0302 -0.520 0.60 - A*D -0.0024 -0.0012 0.0005 -2.440 0.02 v
A*E -0.01276 -0.00638 0.0302 -0.210 0.83 - A*E -0.0015 -0.0008 0.0005 -1.530 0.13 -
B*C -0.01675 -0.00838 0.0302 -0.280 0.78 - B*C 0.0004 0.0002 0.0005 0.370 0.71 -
B*D 0.03926 0.01963 0.0302 0.650 0.52 - B*D -0.0002 -0.0001 0.0005 -0.150 0.88 -
B*E 0.07813 0.03906 0.0302 1.290 0.20 - B*E -0.0009 -0.0004 0.0005 -0.890 0.38 -
C*D 0.05464 0.02732 0.0302 0.900 0.37 - C*D -0.0008 -0.0004 0.0005 -0.760 045 -
C*E -0.01048 -0.00524 0.0302 -0.170 0.86 - C*E 0.0017 0.0009 0.0005 1.730 0.09 -
D*E -0.01927 -0.00964 0.0302 -0.320 0.75 - D*E 0.0006 0.0003 0.0005 0.620 0.54 -
CtPt -0.08484 0.06188 -1.370 0.18 - CtPt -0.0085 0.0010 -8.340 0.00 v
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M99 9 A1TNITNAADUVUNITNAADIULVEIU

szaunan
fladeTumsnaans
dszian | §eums (A) ©) (D)
WoIms | naael e HANMINARDA
qugimldlu | | o
nAges | AN » dunulizy 1 | duilszy2
msouFuIU
1 -1(100.00) -1(15.00) -1(4.40)
2 +1(200.00) -1 (15.00) -1(4.40)
Aunde 3 -1(100.00) +1(15.75) -1(4.40)
4 +1(200.00 +1(1575 -1 (4.40
Yo ( ) ( ) (4.40)
5 -1(100.00) -1(15.00) +1(4.64)
ms
6 +1(200.00) -1(15.00) +1(4.64)
nAADY
7 -1(100.00) +1(1575) +1(4.64)
nuuuvln
8 +1(200.00) +1(1575) +1(4.64)
noiTuAIT
9 0(150.00) 0(1537) 0(452)
M 10 0(150.00) 0(1537) 0(452)
11 0(150.00) 0(1537) 0(452)
12 0(150.00) 0(1537) 0(452)
13 -1.633(6835) | 0(15.00) 0(4.52)
14 |+1.633(231.65)| 0(15.00) 0(4.52)
Wams
15 0(150.00) | -1.633(6.83) 0(452)
nARD
i 16 0(150.00) | +1.633(23.16) 0(452)
nunEm
17 0(150.00) 0(15.00) -1.633 (4.32)
Uszauy
18 0(150.00) 0(15.00) +1.633 (4.71)
nan
19 0(150.00) 0(15.00) 0(452)
20 0(150.00) 0(15.00) 0(452)

d‘ a 4 [ a‘ 1 1 d'
M5199 10 N5 AT 1zHilavendananenisilasuuilas
1 @ o
mdygruvedloTxames voswanon y;  lagns

naapduuVaINlsEaunas

Term Coef SE Coef T P HedAgy
Constant | 0978619 | 0.02921 | 33.503 0.00 v
Block | -0.030471 [ 0.01629 | -1871 0.09
A 0387665 | 0.01955 | 19.832 0.00 v
C 0012317 | 0.01955 063 054
D 20.023725 | 001955 | -1214 026
A*A | 0029572 | 001964 1506 0.17
c*C | -0.018284 | 0.01964 | -0.931 038
D*D [ -0.036725 | 001964 | -1.87 0.09
A*C | -0.005769 | 002524 | -0.229 0.82
A*D | -0.041635 | 002524 | -165 0.13
C*D | -0.052589 | 002524 | -2.084 0.07




d‘ a o o A 1 A
M3519N 11 Msaaszrilavendananenisasunlas
[ o
mdaouvedloTsanes voinanon y, laonis

naaouVaINlsEaunas

Term Coef SE Coef T P Wiy
Constant [ 0.836341 | 0.05852 14.292 0.00 v
Block 0.025861 | 0.03263 0.792 045
A 0383191 | 0.03916 9.785 0.00 v
C 0.049897 | 0.03916 1.274 0.24
D 0.00545 | 0.03916 0.139 0.89
A*A 0.079914 | 0.03935 2.031 0.07
Cc*C 0.032111 | 0.03935 0.816 0.44
D*D -0.009544 | 0.03935 -0.243 0.81
A*C -0.003782 | 0.05056 -0.075 0.94
A*D -0.015821 | 0.05056 -0.313 0.76
C*D 0.02732 | 0.05056 0.54 0.60

d‘ a 4 [ a‘ 1 1 d'
M519N 12 Msaasizvilatendananenisilasuutlas
1 @ 4
mdyyravesloIxamosvosnanoy y; 1aonis

naapduuVaINlsEaunas

Term Coef SE Coef T P Weddny
Constant | 0.00956 | 0.000342 | 27.921 0.00 v
Block | -0.000199 | 0.000191 | -1.041 033
A 0.003453 | 0.000229 | 15.069 0.00 v
C -0.000141 | 0.000229 | -0.617 055
D -0.000158 | 0.000229 | -0.689 051
A*A | 0000268 | 0.00023 1.163 028
c*C | -0.00023 | 000023 | -0.999 034
D*D [ -0.000143 | 000023 | -0.623 055
A*C | 0000228 | 0.000296 | 0.772 046
A*D | -0.000346 | 0.000296 | -1.17 027
C*D | -0.000463 | 0.000296 | -1.566 0.15

]
v A

a A P ' ' A
M3519N 13 Msaaszrileavendananenislasuulas
Mdyyravedlolyiameivesnanoy y, Taonis

naaouuVaIulsEaunas

Term Coef SE Coef T P Weddny
Constant | 00074 | 0.0006 12345 0.000 v
Block 00007 | 00003 1.997 0077
A 0.0040 | 00004 9.908 0.000 v
C -0.0004 | 00004 | -1.092 0303
D 00002 | 00004 0.620 0551
A*A 00037 | 00004 9342 0.000 v
c*C 00015 | 00004 3.742 0.005 v
D*D 00019 | 00004 4677 0.001 v
A*C -0.0010 | 0.0005 -1.869 0.094
A*D -0.0012 | 00005 2357 0043 v
(&) -0.0004 | 0.0005 -0.730 0484
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