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Abstract

The objectives of this research were (1) to analyze the electronic circuit
board manufacturing process of Fujikura Electronics Thailand Company Limited to
find deficiencies, failures or problems; (2) to improve the company’s manufacturing
process using the Failure Mode and Effect Analysis (FMEA) technique; (3) to study
the results of implementing FMEA to improve the company’s electronic circuit board
manufacturing process.

This was an experimental research in which the FMEA technique and
activities were applied to improve the quality of the electronic circuit board
manufacturing process of the sample factory. Using a data collection form, data were
collected on the entire electronic circuit board manufacturing process both before and
after implementation of FMEA.

The results showed that (1) the part of the manufacturing process that
caused the greatest waste and loss of value was the Wire Cut Precision (WP) step,
where the problems were with the cleaning of pieces, holding pieces with the jig JAM
and jig support, and moving the wire diameter value. The second most serious source
of loss was the Profile Grinding (PG) step, where the problems were with interpreting
the drawings, plotting, examining the charts, setting, and setting the cutting distance
for cutting pieces. (2) After the FMEA technique was applied, using brainstorming to
find the causes of problems based on 5G principles and Why Why Analysis,
adjustments were made to the production process and the amount of waste decreased.
(3) Following the quality improvement adjustments, the waste of the Wire Cut
Precision (WP) step was reduced by 31.25% and that of the Profile Grinding (PG)
step was reduced by 30.30%. Waste from the company’s total production process
dropped by 19.50%. The value of loss from the Wire Cut Precision (WP) step dropped
from an average of 29,913 baht a month to 21,860 baht a month (a decrease of
26.92%), while the value of loss from the Profile Grinding (PG) step dropped from an
average of 32,347 baht a month to just 6,977 baht a month, a reduction of 78.43%.
The company’s total losses from the manufacturing process dropped 30.63% from an
average of 214,852 baht a month to 149,042 baht a month.

Keywords: Failure Mode and Effect Analysis, Electronics manufacturing,
Flexible printed circuits, Manufacturing loss, Production process waste
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4.1 MIIANZHNUTUNUFBNDATU HIAAZINUD

NC by Section
Section Jun'l4 | Jul'l4 | Aug'l4 | Sep'14 | Oct'14 | Nov'l4 Average
(Pcs) (Pcs) (Pcs) (Pcs) (Pcs) (Pcs) (Pcs/Month)
WP 12 4 3 1 3 5] 4.8
FG 1 4 5] 2 2 2 2.8
EDM 1 1 3 4 0 0 1.5
PG 3 1 3 3 2 8 3.3
ML 0 6 4 3 1 i 2.5
MCP 5 3 4 0 0 0 2.0
Ps 2 2 2 2 4 1] 2.0
MCB 0 0 4 1 0 0 0.8
WB 2 0 1 1 1 1 1.0
PD 0 0 0 5 3 1 1.5
DE PRE 0 0 1 2 0 1 0.7
DS 1 0 1 0 0 0 0.3
PE Press 0 2 0 0 0 0 0.3
CAD/CAM 2 0 0 0 1 1 0.7
HM 2 3 0 0 0 0 0.8
AB 0 0 1 0 0 0 0.2
AP 1 1 0 1 0 0 0.5
PE Mold 12 0 0 0 2 0 2.3
Other 0 0 0 0 0 0 0.0
QC 0 0 0 0 0 0 0.0
DE BLK 0 0 0 0 0 0 0.0
Total 44 27 33 25 19 21 28.2
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Defect Cost by Section

Section Jun'14 Jul'l4 | Aug'l4 | Sep'l4 | Oct'14 Nov'14 Avg (Bath/Month)
PG 61,477 15,974 48,173 6,245 21,846 40,367 32,347
WP 38,542 51,585 21,450 12,312 24,640 30,947 29,913
FG 13,150 27,430 57,615 11,113 12,000 11,088 22,066
PS 4,177 12,966 12,181 38,771 26,404 - 15,750
EDM 29,603 5,624 7,600 36,876 - - 13,284
PD - - - 68,008 | 35,623 10,857 19,096
DE PRE - - 7,405 17,998 5 13,737 6,523
ML - 29,812 37,001 11,424 1,469 62,647 23,726
MCP 22,580 22,733 12,191 - 5 - 9,584
PE (Press) - 13,499 - - - - 2,250
PE (Mold) 68,943 - = = 34,339 - 17,214
WB 15,399 - 9,232 18,192 1,608 - 7,405
MCB - - 16,176 6,363 = - 3,756
AP 6,351 11,178 = 5,604 - - 3,856
DS 6,631 - 5,193 - - h 1,971
HM 6,399 6,193 - - e Z 2,099
QcC - - - - - - -
CAD/CAM 4,419 - - - 1,834 10,729 2,830
AB - - 907 - = - 151
Other (PRE) - - - - - - -
DE BLK - - 5 - - - -
Other (BLK) - - - ) - 6,191 1,032
Total 277,670 | 196,993 | 235,124 | 232,997 | 159,764 186,564 214,852
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Schedule

Dec'14

Jan'15

Feb"5

w1

w2 | W3

W4

W1

W2 | W3

W4

W1

W2 | W3

w4

WCP

Break down process

Analyze NC root cause

Evaluate & Verify actual place & fix Q-Condition

Set control plan & Revise JI + training

AM Audit/ patrol (Weekly by MRG. + Sup+ Eng.)

PG

Break down process

Analyze NC root cause

Evaluate & Verify actual place & fix Q-Condition

Set control plan & Revise JI + training

AM Audit/ patrol (Weekly by MRG. + Sup+ Eng.)
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Fujikura Electronics (Thailand) Ltd.

Failure Mode and Effect Analysis O D-FMEA [4 P-FMEA
Product Hame : Process Name : Wire cut Precision FMEA No. FMEA-WCP-001
Risk Priority Number(RPN) =5x0xD Revision No. :
EMEA Toam - M. Panatchai.$, Mr. Suriya.5, Ms. Prapaphan.s, Mr. Lertsak.M Severity of failure effect (S): 1 =Minor/No effect 10 = Very high/hazardous lzzued by: Prapaphan.5
’ Occurrence of failure cause(0): 1 =Remotelunlikely 10 =Very high/Almost Inevitable  |Original Date :
Detection of failure(D) : 1= Very high/almost certainly 10 = Very lowiUnlikely Revised Date :
Desz:i‘:}iie::and Potential Failure | Potential Effect of Potential Cause of Current Process Control RPN Recommended Action(s) Resp. |Completed Action results
s Mode Failure Failure Prevention ] Detection D |(5*0°D)| RPN>100, 5>8,Top3RPN | person | Date Action Taken | (5) ‘ (0) ‘ (D) ‘RPH
Process 1 aadauduaiu
process 1-1 . .
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Desi:i:;c;ie::and Potential Failure | Potential Effect of Potential Cause of Current Process Control RPN Recommended Action(s) Resp. |Completed Action results
Pirpose Mode Failure Failure Prevention o Detection {(5*0°D)| RPN =100, S>8,Top 3 RPN | person Date Action Taken | {S) | (0} | (D) RPN
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DEEF(:::::{'.:!:“:”EI Potential Failure | Potential Efect of Potential Cause of Current Process Control RPN Recommended Action(s) Resp. | Completed Action results
Purpose Mode Failure Failure Prevention o Detection D |{5*C*D)| RPN =100, 5>8, Top 3 RPN| person Date Action Taken ] | (o) | o) |FlF'N
Process 3 a1 setting Ay
- awn dial gauge . -
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Desz:in:}c;ie:nsand Potential Failure | Potential Effect of Potential Cause of Current Process Control RPN Recommended Action(s) Resp. |Completed Action results
Purpose Mode Failure Failure Prevention o Detection D [(5*0°D)| RPN >100, 5>8,Top3 RPN | person Date Action Taken | (S) ‘ (0) | (D) ‘RPH
Process 4 Machine Running
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Azzuall Tiwnzau
- agniavihau
. - e Stop liviulu  |ciaegszozead joint )
wwia dunuaain dupaunisify Chip  |wascheck nsiln 2 | Visual check 100% T| %
BRUEEY
Process 4.1 nnﬁm-ﬂh\nu
lﬂagh|ne running - laildiAy chip aan —Y;.IEH-EIUHT-T\“IT:ﬂu: 2 |visual check 100% 7 g8
ARHUIY 370 Tank Al @m MO0 wiawAy
I sauaz chip
cﬂmensi::n Lo - Inam Program e
HUITURBIRTIATH Joba31n Server
Drawin il lisg - - ) ) {
g alnslianan e g - Wiy job instuction |, 4 |Micro scope checkdimey & | 192
drawing fin Li'ldnsaday
fiau
- Fudunuliaseny ngasvhau
b Lsinsasa . Dwg. uaavhiag Amuatiivanuey Micro scone check
T Huruids ur'ly Program fia (K |job instruction nsdl I Cop 6 | 144
drawing ) . . - dimension
rotation, Mirror JwuaAMLBADT
program fa) amaaauivgneas
Input‘ﬁﬁ Z1( stz saale Dial gauge Tu
A Taner . wausuIud table  [AisiaAuas Input
" Hunuide MIC), Z5 (szpzuau sadlu check sheet 3 [Micro scope check dimen 6 144
out spec. ) - .
@74 Taper 61 Table waz Monitor
WIC)eia LA3adns
aad1 Taper out - wru UV o AFRTIAdAY
" Humuds . . .| 3 |Microscope checkdimeq 6 | 144
SpEC. wAsasdnglszada

7NN 4.1 (91D)

€9



Desi:i‘:;?::and Potential Failure | Potential Effect of Potential Cause of Current Process Control RPH Recommended Action(s) Resp. (Completed Action results
Puipose Mode Failure Failure Prevention 0 Detection (5*0*D)| RPH =100, 5>8,Top3 RPN | person Date Action Taken | (S) | (0} | (D) |RPN
. Lilevhmmannu  |dusaumsdnm
Taper dad1u HuruLa faudn Taper (1ehta |Dwo. waz Job 3 |Micro scope check dime 144
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Hunuan &1 Condition fumu | rumeiiuvinuas &
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Process 5 Packing
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Fujikura Electronics (Thailand) Ltd.

Failure Mode and Effect Analysis U ormes [ prues
Product Name : Process Name : Proflie Grinding FMEA No. FMEA-PG-001
Risk Priority Number{RPH) =Sx0xD Revision No. :
Mr. Akom N, Mr. Wirat.N, Mr. Manit.H, Ms. Prapaphan.5, Mr. | Severity of failure effect (3):  1=Minor/No effect 10 =Very high/hazardous Issued by : Akom.N
EMERJEaNE Lertsak.M Occurrence of failure cause(0): 1=Remotelunlikely 10 = Very high/Almost Inevitable Original Date :
Detection of failure(D) : 1 =Very highlalmost certainly 10 = Very low/Unlikely Revised Date :
Process Current Process Control RPN | Recommended Action(s) | Resp. |Completed Action results
S Potential Failure | Potential Effect Potential Cause of
Description and Mod £ Fail 5 Fail ]
Purpose ode ot railure allure Prevention 0 Detection (5*0*D)| RPN >100, $>8, Top 3RPN | person | Date  |Action Taken| (5) | (O} | (D) |RPH
Process 1 avmi Chart
. wsIaAay check stas Visual check
v Chart fia (ieu  |Hunulissiai 5 iz Cad dn inuAy Dwg. Aau o |-work check sumisiiias 175
Mmwda) Dwg - wir3 Plot Tan ® vinudy DWGE Tnawidnsuiivia -
wilnguiiy1 Chart Asdnsu
Process 1.1
— - ~ — Visual check
ggcgﬂ_?;lutﬂ%r_ i 5 E:i;ﬁma Chartan _SLHC::CE:;:;;?'H' & |-amadavunawandu Chart 200
art 1 Plot waslai . 7 ) - -
i wata1aviaT plot
faasiaiy Dwg. ‘HUWHI.IH'IJ Chart ¥k T
wAAal 1 micron M |fuau out spec
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I D L euszes (lu 5 |-amadzvaviswandu Char 200
anuiu X o _
check sheet) waIanviiaig plot
Process 2 Lapping 'ffumu
-leFpugilnsal
o _ a e e
. . Gauasia Product unnfl‘tﬁ"lulm? lapping mlﬂumql\q .
HUITULN VY@ S T 7 |lapping ligana |dlasauniteiutu 2 |-Visual check 100% 93
Process 2.1 3 ARBALUIEUNY UHUNBAMADY WHU
&
Lapping suatu VEILAY
arueas L
Burrichip “ai'l@viinnT lapping
Furu Burr/chip i 5 La_pplng Chl.p 1'”,““ nﬂ_nﬁﬂ_-"mi & |-Visual check 100% 175
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e
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Process . . . . Current Process Control RPN | Recommended Action(s) | Resp. |Completed Action results
- Potential Failure | Potential Effect Potential Cause of
Description and Mod £ Fail 5 Fail ]
Purpose LE 2 eI Prevention 0 Detection D [(5*0:D)| RPN >100, $>&,Top 3RPN | person | Date |Action Taken| (S) | (0) | (D) |RPH
Process 3 Ans setting Huaw out side
& - 'L:J"le"_ Check szt EhECk =z Microscope Check | Scale
Set dunuadudund sunudn 8 |wmsgunuasndioy  |gunuaFoudiouiy | S c.heck P ' 6 | 240
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g .
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i Amuagm 0,0 deit i 8 oLt AL uazy s | P ' 6 | 240
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JmituR
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EYELT] ) . R . .
#unulilds=uy  |Dimension out 7 J|g,ﬂ1n.m'Lu_a.mlau Adihazanauazi 5 |Dial gauge 5 | 175
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ATl
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Process Current Process Control RPN | Recommended Action(s) | Resp. |Completed Action results
o Potential Failure | Potential Effect Potential Cause of
Description and Mod £ Fail Fail )
Purpose L R B Prevention 0 Detection D |(5*0°D)| RPN >100, S>8,Top 3RPH | person | Date |Action Taken| (S) | (0} | (D) RPN
_— ~Check szuTuiis
Blockiile setting A ) \
- i ST 2 |Height gauge & Dial gauge 5 70
. e ildaan ﬂu\nu"\ﬂm Ifhllj.l ) ight gaug gaug
gurulilaT=ury | Dimension out NUUATYULATEIIAS
Spet. “tefthazaauaziu
. = = ) ) c
PFUCESS 3'% Block Liazaa lap ¥haudzaa 2 |Height gauge & Dial gauge 5 70
%etﬁuaﬂunuBluck
gunulasuinuas AgAS g
BudTuie . PR -Agmaviiau (as ) & s 7 98
fadauiy aamuianiull set auFaams) 2 |Visual check(iuaunaciiog)
& - = N N o -
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Block wiatunuli |~ T.ﬁma-magm- L
. P uaanadaa tavi 2 |Visual check(muduneaziing) 7 98
EECRERIE RN EIL
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Process 4 ans setting Chart
19 Chart fim number gﬂ:—;ﬂumuau Tai'lavihmsesaaday |l 5 |microscope (Check ﬁ'i’u\nu} B | 240
Am chart adusu ;gﬂ:—;ﬂlmuuau Tai'lanay Chart _mark 0 flwaudunu | 5 microscope (Check ﬁ'vfuaw} 6 | 240
teindnsueadas
Process 4.1 s Ha _chart'Lun-Nqa ﬁnmj snai‘t|n%uPn 2 [vhmsmugunudy chart 7 98
Set Chart Ay setting chart AULATEIaAS
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Chart #ia9gn Chart .dus FunuEs
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Process A ) ) Current Process Control RPN | Recommended Action(s) | Resp. |Completed Action results
- Potential Failure | Potential Effect Potential Cause of
Description and Mod £ Fail Fail ]
Purpose LLE WD s Prevention 0 Detection (5*0*D)| RPN >100, S>8,Top 3RPN | person| Date  |Action Taken| (5) | (0) | (D) RPN
Process b s setting Fwrnnuadaeing
. fzlszazs dinm &
W1nm&ig Tutune |jig 1univlidiod
531 31A table Lﬁ:‘ﬂﬂiﬂiﬂiﬁﬁ wa1 2 |visual check 98
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. . warn'lda
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Process 5.1 "1 Dial gauge
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durnbildmny - [dunuaadn 'I.g:;‘tag:mhmn Dial ngmavhoru 5 |microscope (Check ffuru) 210
. Lailavihiang -\nuv]mfum“aa Set i
TR —HuauLdn nsaauEwmisd  |weud mark ay 2 |microscope (Check ﬁﬂu\nu} 96
v mark 19 AU
Process 6 s grinding {u\nu
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NC by Section
. Mar'l5 Apr'l5 May'l5 Average
Section
(Pcs) (Pcs) (Pcs) (Pcs/Month)
WP 1 4 5 3.3
PG 1 0 ) 2.3
EDM 5 4 4 4.3
FG 2 3 2 4.0
ML 8 4 4 5.3
MCP 0 0 ] 0.0
Ps 0 1 0 0.3
MCB 1 1 0 0.7
WB 0 1 0 0.3
PD 0 0 1 0.3
DE PRE 0 0 0 0.0
DS 0 0 0 0.0
PE Press 0 0 1 0.3
CAD/CAM 0 1 0 0.3
HM 1 1 0 0.7
AB 1 0 0 0.3
AP 0 ] 0 0.0
PE Maold 0 0 0 0.0
Other 0 0 0 0.0
QC 0 0 0 0.0
DE BLK 0 0 0 0.0
Total 20 25 23 22.7
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NC by Section
- Before Improvement (Jun'14 - Nov'i4) | After Improvement (Mar'15 - May'15)
on Average (Pcs/Month) Average (Pcs/Month)
WP 4.8 3.3
PG 3.3 2.3
EDM 1.5 4.3
FG 2.8 4.0
ML 2.5 5.3
MCP 2.0 0.0
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HM 0.8 0.7
AB 0.2 0.3
AP 0.5 0.0
PE Mold 2.3 0.0
Other 0.0 0.0
Qc 0.0 0.0
DE BLK 0.0 0.0
Total 28.2 22.7
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NC by Section
Serti Before Improvement (Jun'14 - Nov'14) | After Improvement (Mar'15- May'15) | % Reduced
Average (Pcs/Month) Average (Pcs/Month) (Pcs/Month)
WP 4.8 3.3 31.25%
PG 3.3 2.3 30.30%
Total 28.2 22.7 19.50%
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Defect Cost by Section
) Mar'l5 Apr'l5 May'1l5 Avg Average
Section
(Bath/Maonth) (Bath/Month) (Bath/Month) (Bath/Month)
WP 21,555 20,933 23,091 21,860
PG 5,331 0 15,601 6,977
EDM 22,079 27,472 31,540 27,030
FG 14,354 51,830 21,596 29,260
ML 73,330 7,928 22,672 34,643
MCP 0 0 0 -
Ps 0 5,351 0 1,784
MCB 4,580 11,930 0 5,504
WE 0 10,846 0 3,615
PD 0 0 9,152 3,051
DE PRE 0 0 0 -
D5 0 0 0 -
PE Press 0 ] 3,423 1,141
CAD/CAM 0 4,413 0 1,471
HM 3,946 19,772 0 7,906
AB 4,800 4,800
AP 0 0 0 -
PE Mold 0 0 0 -
Other(PRE) 0 0 0 -
QC 0 0 0 -
DE BLK 0 0 0 -
Other (BLK) 0 0 0 -
Total 149,975 160,475 127,075 149,042
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Defect Cost by Section
= Before Improvement (Jun'i4 - Nov'i4) | After Improvement (Mar'15- May'15)
fon Average (Bath/Month) Average (Bath/Month)

WP 29,913 21,860
PG 32,347 6,977
EDM 13,284 27,030
FG 22,066 29,260
ML 23,726 34,643
MCP 9,584 0
PS 15,750 1,784
MCB 3,756 5,504
WB 7,405 3,615
PD 19,096 3,051
DE PRE 6,523 1]
DS 1,971 0
PE Press 2,250 1,141
CAD/CAM 2,830 1,471
HM 2,099 7,906
AB 151 4,800
AP 3,850 0
PE Mold 17,214 1]
Other(PRE) 0 0
QcC 0 0
DE BLK 0 0
Other (BLK) 1,032

Total 214,852 149,042

a3 4.8 wlefiFudyamaiudomoianas
Defect Cost by Section
e Before Improvement (Jun'14 - Nov'14) | After Improvement (Mar'15 - May'15) o Reduced
(Bath/Manth) (Bath/Manth)

WP 29,913 21,860 26.92%
PG 32,347 6,977 78.43%
Total Cost 214,852 149,042 30.63%
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