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ABSTRACT

This research aims to reduce waste problems. In the factory case study, this research
uses defects in electronic circuit boards' manufacturing process by applying the Six Sigma
(DMAIC) principles. Based on the soldering process of the electronic circuit board assembly
industry as a case study. The five-step Six Sigma approach is as follows: D (Define) to identify
problems occurring in the production process, M(Measure) to assess the measurement system of
the difficult process, and A(Analyze), to analyze the root cause of the problem. I(Improve) process
improvement and C(Control) process control as a set. After ten months of study and put into
production, the waste generated in the electronic circuit board manufacturing process reduced from
0.51% to 0.06%, which was able to reduce the amount of waste by 0.45% or reduce from 5,099 to
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PART D46T MEASURER NAME HURUL AIN ARBAAI Rank | e Itirne t| Problem
|NO Process 1123 | 4|5|6 (7|8 9 |10 |xmax|xmin|Range

1 [Take the jack from racking 143) 189 1.99] 132] 161 195] 164 134 188] 145 199 132 067 023 154

2 |Put the jack at the cramping machine 103) 177 165] 123) 164 105] 143 165 165] 198 198 103 095 033 13§
| 3 |Setting the jig 1.09) 176| 1.66] 1.65) 1.92| 163 1.65] 199 165) 187] 199 109 09 032 141
| 4 |Push button to apply cramping 193] 145] 1.77] 103 155] 1.23] 142( 143 134) 199 1.99 1.03 0.96! 0.34) 1.37}
| 5 |Cramping process. 1.22) 103 101 145) 098] 132) 121] 103] 104] 141) 145 098] 047 016 114
| 6 [Take the jack out from the eramping machine 172| 188 132 193] 1 ;1 121) 133 132] 134] 199] 199] 132] 067 023 18]

7_|Put the jack at the racking 1.37) 164 173 158 1_eﬂ 172| 103| 188] 132 167 188[ 103 085 030] 133

ONE CYCLE TIME 9.79] 11.09] 11.13) 10.16) 11.25] 10.11] 9.71| 10.64] 10.22] 12.08 78| 547 9.1
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Pareto Chart of defect
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MS | MISSING SOLDER itz fafiviglnsel
1P INCORRECT POLARITY aUnsainduia
PCBX | PCB DAMAGED PCB 1dom10 Tiseauan, 1o, 1u, vl wes
INC | INCORRECT COMPONENT gunsaiAada
CP COPPER OPEN aenoAila
BG BRIDGING ianifoa
DC DAMAGED COMPONENT gulnsaliFevie (uan, in, )
LF LEAD FLOAT ginsalvinszan, Maoe
MP MISPLACED COMPONENT gilnsainadadwmis, 1eligndes
MS MISSING SOLDER NifiasiafivngUnsel
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yatians iagatansay
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azm liindeugilnsal
SB SOLDER BALL TifianziAneguueia
TS TOMB STONE aUnsal MUY
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sHa DEFECT (Vo ud8) DESCRIPTION(RN##8)

IL INCOMPLETE LABEL dmisde luauysel, viano
LL LONG LEAD giln3aivnen

Y v 1
ML MISSING LEAD gilnsel i Twa

o
PJ PROJECTION ginsalilunuy
M ILLEGIBLE MARKING CODE vosginsalidounions
INV INVERTED COMPONENT gilnsalndumu, vaees
UvX UV EXLOSED uv Uullﬂiuﬂ%!ﬂ’l%@ﬂﬂ

d A

DF DEFORM ginsaliaazl)
CLU | COMPONENT LIFT UP gnsainszan

a sl o a ¥ aa =
M1519N 4.2 A5 1UAAN 0T IFUAVDUTIAULAADY &.0.64 DI 1.0.65

s ¥UAVDIUTY 4.0.64 | NO.64 | A.N.64 | W64 | 5.0.64 | 1.0.65
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N.8.64 138955 643 4627 99.54% 99.90%
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(% appraiser score)
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(%reproducibility)

% Uszanswannululusa 100%
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4.3 TUABUMTIATITHA YA (Analyze Phase)
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Hand insertion part list
PartBtRev:: 4
Model : Palermo Hi
Date:
Na. Trem Part Number ; ificati Suppler g PN 'ty Per | Reference Desingnators
1 |BO041045035 |0410-4503  [CRWSTAL 32, TESKHE +-20PPMCL=12.5P 5.0%3.0 BK P =}
TAITIEN AAMCHIMORND 32, FEEKHZ
KOS TC12S0FMNS002
HOSONIC ETDEZE. TEEE125EMPF
2 |BO04105TI61 | 0410-5115 CRvSTAL 2. 224MHE +-20PPMCL=16P 435 Bk tve2
TAITIEN HIGCCCHANF-2E 224000
HOSONIC E43AZ3E0X000SE
3 |MAEGZ2I03300|0515-4775 | (GISCREW 05154775 PTRP 239 P 2N Ot e

0515-4775
0515-4775

4 |FALMPG13081 | KYG15-40058 | STANDOFF-AW/IRE w20l
KTG1E-40055(M1-ME)
KTE15-40058MI-N15]
# |APEZS366004 |0360-3660  |WIFIMODULE 0360-3660 50210 +BLLIETOOTH e
FOXCONN  [US38H125.07
& |CAIETEETE | 01611650 CERAMIC CAP. 470P 2500 +-100 V'SP PT.S BK 2 |C34.040
‘WALSIN YPOACA TIKOE0003AMH
MURATA DEZE3K 4 TIKMIAMOZF
7 |CEOIEN0S31 | 01E1-1053 ELEC. CAP. 330025 +-20: 0SC P35 8RTIE TR 1 |C2T

TEAPD KST337MOZSTZPEGTIP
CHEMI-COM | EKEHZS0ETOSHMHESD
CAPXON FHIZMOZSFSETD

4PES_131T.01

Ab Normal

MNAN.3 NM5IANTIVNTOY LAMBDA WAVE

. 3 ,
NNNNNN.3 ITNITIA NIATIVAOU Lambda wave 1519290903 1980U 2 7D

BN 1 MIATINADUANVANUATUOVDI Lambda wave 713298911 wave NIAIUGE

9 (Y] A [] ~ 9 =3 a A 9 g}/ ~
uazmwummmuma"lu Eﬂﬂi\i“llf)\? wave N glass plate ADUTYULTNOFAAAUDULTAUNINGA

Q

i3 - yagae dsdeuazynaugl Smua wave Antlng Idvihmsud luldlng
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759 2 M35ATI9EAPV Contact time ATIVAOUITOI Wave 110g Tug9fidmuanso |

% £ S

nardmsumsanialdnaives giass plate 3 - 7 sec gﬂ‘l/li\‘lﬁll’é]ﬂ wave YU glass plate fo4

(43

MY NIATUEY 1ag AUV LAAIAININAN. 4

Fasfpalszasinayintu

1Yo 10 mes

vy v

MNNN4  51UN59909 wave VU glass plate ADIUNITU NIATUEY 11AZ AUV
asy o o = 9 [
FnsamuIunallumsians lael¥nszania WAVE

a'mﬁ : Speed conveyor = 1400 mm / min
1781 = 60 sec

<
AIINEIY /1IN = 1400/ 60 =23.3

(Y ' Y 1 v A

ANTTINIA WAVE ’J”IulﬂﬂG]ffN U ANANNINNN. 5
auyAla s ¥99 =8 x 10
1 ¥94N5290 = 10 mm = 80 mm
o A o Y
i]']l!ﬁluﬂﬂigﬁ]ﬂ’m]lﬂ = 80/23.3

<
AL /101 = 3.43 sec

MNTAN.5 wave VU glass plate
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Vendor

Specification

Remark

Shenmao flux Alpha flux
Top (Multi layer) 100-132'C 100-110'C
Top (Single layer) 90-132'C 85-110'C

Preheat peak temp

Baottom (Multi layer) 100-145'C 100-132'C

Bottom (Single layer) 90-145'C 25-110'C

Top <190¢C <180C
Peaktemp Bottom (Multi layer) 230-285'C 230-255'C
Bottom (Single layer) 225-248'C 226-248'C

Contact Time 2-56 SEC 3-7 SEC
Melting point 217-218'C 217-218'C
Solder pottemp 260+-10'C 260+-10'C

Broard profile point Top & Bottom 8 POINT &8 POINT

MNNN.6 STANDARD PROFILE (Manual Machine)

mperatun

Pbfree Alloy SAC305

= 7B Topade Thamacouple
= B Botiom fade Thermacoupie
[\ Peak Temp <190°C
\  (Board Top side)
Top side Pre-heat
temperature > 100 'C /‘
................... GRS B
e 3 ‘ Wave contact \
& Bottom side preheat M 35ec-7sec
/ tomperature 0 - 22°C Ramp down
/ ve. Top side <3°C/s, as measured
Solder Pot set up onaBGA component
<270°c
0 » L » 100 120 1% s
Time SQCM!)

‘ ‘ e — Vi
> Fime
Peak Temp.
Pot Temy *
lines on a graph
\ I =
-
B
Ramp Rate 25°Clsec
Preheat: Reference to Flux Spec.
Peak Temp. Peak Temp.
Ma
Flux Bottom . o (Pot Tomp) Pot Temp
Type prebeat Temp. "\ w ¥
SM-816 90-1457C 20 2585 - 265°C 265 - 280 °C

- Alpha vendor Item
ZZFGF8000G2 ( EF-8000 GL )

- Shenmao Item
ZZFGF8000G2 ( SM-816 )

mwﬁnﬂ N19 SETTING CONDITION 494 Solder wave machine ﬁ]zﬁ)mﬂ%"umu

9
(%

CONDITION 761914




File: WATER SW.paq Com pany: Cal-Comp Electronics
Site: LINE11 Process: WATER SW Product: WATER SW Data Collection Detalls:
Created By Dowrioad
- Number of Probes L]
Sulder pot 000,10 frm2s1)
H Datta Loaded 2522022 133223
T Collection Staried 25AC2 132552
Max: Intesrad Temp. 389
Logger Datspaq DPS
Logger ID 445801
T CPEMTI2
WATER SW
Onen WATER SW
Recipe WATER BW
Tt Product WATER SW
Time Prinied 2520021 133021
Notes:
z
=
o
g CheckBy:
o
= -
.- ALDIT By
-02:00.00 -01:00.00 00:00.00 01:00.00 02:00.00 03:00.00
Time (mm:ss.it)
Line Speed: Zere:| PH1| PH2 | PHS | Soider pes g
9000 ernimin) | Lengm jomy | 86| sa6| 521 XIS
Upper (7C) o o o o o
Lewer (7CE 2300 2850 250
Wave Solder
Probe PRE.HEAT PCE Peak MAIN W AVE
Peak Temp (7€) Probe Cantact Time
Temp (7€) (men:ss. i)
#1(7C) PROBE PIN (Bottom) nre 2324 | #1 (7C) PROBE PIN (Bottom) 000590
#5(7C) PCB (Top) 1ME 1116 | #6 (7C) PCB (Top) 0000.00
Datana Insight Reflow Tracker va.001 Copyight (C) Datapaq 2002-2018 Page a1

H % L4 4 [
Muin.s 30115 1WdanT999n5 SWM ¥99 Water switch

89
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