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dbpgEak 56 41 HA
RE112%F1H 12785

HE FH /AR RS2 R DA PR PE R i = I £ ) 56 1L =2
i 2 k5%
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=

ZEEREER (integrated circuit, 1C) RFTAEEIEREZFRZE - MFICEH
SRy RS A 0 - (RS T TIRYEREE T o ICESE R i B I CET 48 B RE 1y R 3R o
frocs - IR R FiEE KOs F )] - EMEE R (micro electro-mechanical
system, MEMS) =Hliflli# 2% (triaxial accelerometer) PYICEH ZEEFE - Fh4, (die
bond ) LA ZE AR HE J) S ad e AP o HE T EUM EM S = ifi il 2K 25 B 9 R AT B
R E R E AR - ANSCHERN 7 NEHER (Six-Sigma, 66) HIDMAICTFE—F
%€ (Define) ~ &1k (Measure) ~ 7017 (Analysis) ~ &3 (Improve) -~ #EH

(Control) -+ $FEMEMS =M S &5 AR EITE )34 - EFE (D) FEEER
R IR PR Y - IEHRE MM EETERE - ' (M) BRI ETT &Y
EEMEMEBME ST - B ERREGE )T DA R SR ERE 5 0 (A) B BRI A R
KIEAZ R AR (cause & effect matrix ) SR HE BE 1.2 TTRESZ N 7 5 o3& (1)
P B HI R FH B B8 3% 51 (design of experiment, DOE) J3iEH 2 E R IV ERRET
MERR S E Rt 5 Btk @ HEH (C) FEPCEMEFIEEERENEERE - AR
HUR o BN TTE A EMEMS = Bl DR 2 HU Rh i AR A R H3.22% K2
2.07% -

BRG] © NARHEE - BUEAGE ~ ICHEE ~ R0 —WhINEESR - SAPRREE SRR

B o BERMEORER TS TR B MR BT HUR - 5B AREH (E-mail:ycjuan@mail.mcut.edu.tw)
TEESIH - BHERHAE T TR A R E L
WREHEHE « N0FEIL A 1SH 5 B2 FIEHEA : 1104125 13H
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Applying Six-Sigma to Yield Rate Improvement
of Die Bond Process for Piezoresistive Triaxial
Accelerometers

Yeh-Chun Juan~ Wen-Pin Tsai"

Abstract

Taiwan’s integrated circuit (IC) design industry is booming, and downstream IC
packaging companies are playing a key role. In the competitive environment, IC packaging
companies are actively improving the yield rate of IC packaging process to enhance customer
satisfaction and competitiveness. In the IC packaging process of micro electro-mechanical
system (MEMYS) triaxial accelerometer, the stress generated by the die bond station will cause
wafer deformation, which will lead to errors in the sensitivity and deviation calculation of
the MEMS triaxial accelerometer. In this research, the DMAIC (Define, Measure, Analyze,
Improve, and Control) approach of Six-Sigma (60) is applied to analyze the stress generated
at die bond process for MEMS triaxial accelerometer. The Define (D) stage starts with
understanding the voice of the end customer and exploring the problem of returned goods. The
Measure (M) stage conducts a repeatability and reproducibility analysis for the measurement
equipment and then measures the process capability as a basis for improvement. The Analyze
(A) stage uses the cause & effect matrix to identify the possible influence factors for stress
generation. The Improve (I) stage applies the design of experiment (DOE) method to find the
optimal design of influence factors and ensure the improvement effect. Finally, the Control
(C) stage uses the control chart to monitor the subsequent manufacturing yields. The research
result shows that the defect rate of the die bond process for MEMS triaxial accelerometer
could be reduced from 3.22% to 2.07% by using Six-Sigma method.

Key words: six sigma, process improvement, IC packaging, die bond, triaxial accelerometer,

micro electro-mechanical system
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% - Wil

HILTEREE S (integrated circuit, IC) RETEZFEZERIE LR » HIKERHK
(micro electro-mechanical system, MEMS ) FI| B g8 i T B = B g8 BUFE g it & 48
A K sMe - BEEMEEEEREA SRR - REEREEEREEEE
B2 - fEEMEMSEMMTHY AT B R - BN INKRD ) BEMEMSE i 2 & 2 &% X/ %
HYRKINAE A - 20FEBE ~ T8 - TTHACERSY ~ BB S M3 CE ML G FE 55
ARG FE FH g T 2y BB i

MEMS = #fi & #5 (triaxial accelerometer) J&—7f#H I MEMS$ fil ft 843G i 1
MRS T - HER B ZUMEM S &S # i Fr » JBEFH UM EM S A 28 B i #8 Bl 1]
2 (bulk micromachining ) HlZEaN%]HELFE (deep reactive ion etching, DRIE) - A
LS HEPBDAS R E - MEMSHIE 25 F 22 A e Ix @i ] ~ ZERBHEH] ~ P
L HBEFEA ~ BiEFR ~ ARBRCERE  Hb - IREIMGHIVEN - BHEFEEI
Y T BEREORFE o SRR TELEE (HAAHE ~ Wetk) - 54 BEEE)
TERCFNTIRE » 1R LUEE T3 e T B R E - AU saEdl ey ~ A& -
3DIF B (Mougenot et al., 2011 ) -

FEFH FAMEM S {38 FH RR EE 0 HE » B — (SIS S PR E 258 - fE R T
BEIGEARRT] - P8 AL o B A RS R - FHIAMEMS &
B 45 1 B — AR ICHS M 2= B K - NMERZEICEH SN SR E - L MEMS = #fjn
Hes RERENEZERZE - WE AR - ICEZEH L5 (die bond) BFERTEENIE
JIERE IRE - BREr s BMEMS =Bl T 2% S i S s ph A A o 2 MEMS = il fin
A AR RS (H B E R R A H W E R IR -

&1 MEMS =il T 2S5 <« ST A8 B 2 i 4

ARWTFEREE AR ERE (Six-Sigma, 66) FIDMAICTFIEA—SE (Define) »
&1k (Measure) ~ 70#7 (Analysis) ~ tZ (Improve) ~ #E%] (Control) - &%
MEMS = Bifi 15 23 &6 SRR AT HE J7 404 » R 2 K 31 7 DLE AL - DAHERR B 5
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NEATREN - B H&RECSEEGT WS - KIETTMEMS Z#ii IR ICE R
BERBLEFWEL -

- SomteERt

AEREEICET S B Ty B A ~ NARHEE T ik am B /S ARHE B R ICE B BUE L
ZHE S - B B R

— ~ ICE e )k

ZEHSGEHEFEMS "KW E D mUEE ) FEKAYHESE) 0 ErELE
(electronic packaging ) FflfAYEEEEICH MY E B EAHR - B T EEE218E
FEMWAEEBRBESY  BAEE F L RFEMHEEENT G ®E (B R
1997) - BE IR G B E T R B A A s 2 S R AR RS (HIR
Bz > 2008) o HEICESERIFE b G EIY)E] ~ BB ~ BBy - EE 2@ E B E M
HFICE, B [EE ALK S #Y (die pad) L - SR MBCEBE M - 5 HE JIEREE -
Dit@ig okt 7 DA R - @R rss sl (BSCMBRIGHE - 2010) -

i

W

FERE = ¥ S B S BIIR » EEAE TREES R F M - BE T AT A S
BHEATTA B A (1/0) #2ER - SR ENGR H il ry S B 1 P 7E 7E Al
REEEIRIG E RS & - fERF LT - S E L B HRBRIERTIEM - R
THEPGELE M o T B IR R R AP TRAT R H o SRS R B IR S R B
ko MR HER T - AR (=588 - 1996) -

BREEH (2006) $2 RAEICH GBI E b - IR ET] (Residual stress) —
HigHE BEEREL — « ERAGERE T - HEDUEEfa s i B R e T B R e
EEMA VA ESREET > B EENRZE - BrREERAREFEME - REE
TIPRFEM RS I T - FEMESMNBE IIPER T - AR AR A SR e T
S BH e AR B EEHE R [ VT & 4 e 3 (micro) BEE ] (macro) Wif# (So and
Broutman, 1976) ° #PRHEINI LM ol & A BBIREEEY) - SICE SR
B GRS E o Ry =38 (Tsayev, 1987)

(—) BB EA e ET] -

(=) B RE{b e Be e e AT e AR SR R e T

(=) BMERERIEZIREE (coefficient of thermal expansion, CTE) N[F » #F

FHS AR FLFTE B R T -

FE A TCE 25 R I Bl 7 78 b B A S B I R » OISR A 31 2 eI I AEIC
AR AR R B R OGS - Yung (2018) SHEICESCE oA EEERE - 5=
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ME RIS E R i & U7k » B RIR R 22 fE R A 2B R T REHE » LUK fife St Al
Fe S AR RHER [ o Fu et al. (2018) $RHY - HHFATCES 835 i BIRE h ay B A ¥ 240H K
BRHEE NIy EEFERGE AT - MBS IR LED SN - K > K TrigmAKTr®
LED ]S » HBTYJFE ST « 2R RADE 2 MEREHEITIISE - MR R - BHIE
RS 10% % F5100% » AT IIBY HE 771693 g/mm” ~ BRI 1°C/W ZAEH B2 35
0.4 ImPOGEE - HEMELLEDIYE FEREE - Rodriguez and Gomez (2020) ZFEifg
FBUHUES » DU /N 22 B 0 o B i A o i i I R © RS - FRRICE $E A E
fatd IR A - BT AR E R E - AR ROKMEEORNY - EEICESE A G

A5 o Graycochea Jr. et al. (2020) FEHPY A FmE S [JlE2E (quad flat no-leads,
QFN) EAEMRIERET TR AL TGS - DU &G R [EIM R CTEARN VLT DS 47 24 58 i
[RE  Fh4h - Kim and Kong (2020) @ —HEE & EEEET ~ FI B KA RITR
SRR G 5k o DU RICE 88 rh sl A B 2 R MR Bt s T R A R/ - 5088
ICE 4 AR ER T B B HHEEE - SN ESH G R A EHPI 287 -

i S K Bk A TCE 48 A ANk B 22 ] TR SRS 15 B AL g TR T 28 BT IR B SR RN
TERE ©

= N ST

19874 Motorolafy @I MIEFEEIS - B (George Fisher) FE R - 2HA
e (Six-Sigma, 60) HYEFTMEWZE IR (George, 2002) -« SNEHEZAYTT
MUE T EEE SRR AL E - WEFUE (Define) ~ &b (Measure) ~ 4347
(Analysis) ~ tZ (Improve) -~ ##] (Control) —JREIDMAIC o 752 #E 7 &P m]
DR AR - BHREEEE ~ 25T ~ DURGERSEAEZE VB 1Y & AR AR 3%
it -

FNARHE A T AR S P BRALRE (Michael, 2002) -

(—) Y€ « Bfefil RO - mEsERE S 8 - B0 H RS E e 5UE B & 2
Ko BRI L RIS AL ] -

(=) fg c EAE M ot T HEEB R M ~ M mehEh - JAR (SR DUR IR

(=) 37« FEEE B o A Bl (R s R0 i 20 o A B P (G A8 3 S G I R S 1Y
B S D BAL - -

(P9) =% - RSB ERE - SIEE LR et B HEUE i E 1R
SRR SRR EER/D -

(1) £ - MERATHISCEREA R N R - B AREP B - A e stk /Y
FEREE - AR RFF DRGSR - RS T PRI A B 5 AEAR
AR e b - P2 E e R A E B AR Y B o
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=~ SN IR ICHZE R UGS

IR RO IIERH N AITASE > MamEE T3 1% B2 3F - FEE
FEZE ~ BRlZE - SR RS E g 0 & T HAENER G BHEEEE A - R AR B R Rk
B RIF#RH (Su and Chou, 2008; Kwak and Anbari, 2006 ) -

LA ASARMEA A E F R ICH AR RIS - BR{EE (2001) HKiE/NIEREZE
FrRE O T REEGT A SCE B ARRE )1 2 W9 - DIASARAE 2 BB R L TR s i 2
- FiEERRET AR 2T (Cpk) BB - FEF8 BT R Tk
P R RE I B B IR 3R e i /K M 5 B A — R R OR BB - AR
BUS HT FE i ST 15 i 27K HE Z Cpk{H KR A B 7Kk #E Z CpkfH > FHCpkHY$E = A
DU 2Bz ig ICE S BRE RETTH R - RS 3L (2003 ) DIANARHEZ ke st Eae i
BREEE - WV AWEEILER - mERE ARG AR - R R R S B
SENMEN R 2R R E TR NEFREREB A - DR &R & nE P
B o ZWETE L Ry A I A I B E P AR BR RO B S R 2 - A R B
e HE B At B S B T IO DL A B

Chang and Chen (2019) 43 HTICTTHRE S EIAZ R AY — B0 » 6 A /SERHE 2 o,
B PR AR A FT A S MU R S B AU R B AR o BEAL - B IRAETHE RS E Qe 1Y
B SR o MR H AT I BB R E R Y — R ICE 25 - ‘Bt RS E A
SR PR A% Y B B AL © Rashid (2019) FIFH /S EEHE 22 T ELHE E B R 25 B JE B R op
b T SR AR AN R Fe R R 2 BOR S BB AL - BRI H BRSO MR 2 80ET
A DS BB AL AR 2 8 - A5 R BRI B S A B R AR A o S U &
PRELRE ) B JEE - IR B AR P2 o Yang et al. (2019) fE# RS A& H
2o RBANEMEE N ERE R RE - EICE e B RERN TR N E FAE R - HREE
R A R A2 B - W H— B A3 R R A R R A A Y+ DUEE = A E T
PE - 30 DUE B B3 ES 7 AR B M B R -

Bl ANEEAEEZRICE SR/ E D - Rl S4EER - FPRHEE - BEELA
B~ JASEEE RIS - R a] B A ak SO by oo (CRREHIE0 > 2009 5 #RFTEL -
2008 ; Sahoo, Tiwari, and Mileham, 2008; Antony, Kumar, and Tiwari, 2005) -

52 5 P 7S RS TS MEMS = BT 28O RS FLo

AWFZE LA FIEZ R B - BRAE 2 TR & SR HEZ I DMAICE =2 B - #E4T1C
BHCRG PR e D MRS - DU AT i ie 28 Bl AR YE 2 B S AS & TR S
AR N Z2 5 - ICHTE S ol S S B G SR 22 0 - A H T DR el e AR e 00 B O i
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ERCE G BRE H -8R ME - ik - BHERRERE L Z BRI A DU
ARBFFERAR ©

FRFA
Define SIPOC
CTQ Tree
T FEEREE
TR P A
SPC AN AT
SOP x Gage R&R > #7
Frighaltdcs: o 2 beiavA el EN M
Control e ——— DMAIC 753 2 & S | MEAsure
Rl SR AL 158 [ AR R
545 AN W U .
e AR TR 5k MERSUGERIPS C&F Matrix
Improve Analyze FMEA 2 #

B2 DMAICTSERUGEALHS Kb B
— ~ FEREER

AN B B2 WA FUE TC RS 26 rh Rl o S S i [ he st S I H AR - DUR R T
fige HL 7 % 5 AT AR B HENE - AR B E I BIRY VTR AR A E R - SIPOCTRARE ~ KB
sthnER AR -

(—) HzxwER

B BOLHEER ARG E G B RS - WEMRIATL - A HEEEEN
> HIWRGERRATHR 2R - B ARG = B AR kAR - B
I e B ol o I 2200 TR A L S B 2 5 -
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#F 1 HEEEHAZ (Pande et al., 2000 )

JEH A&
R BRI P RE A IR AR - ANRTREE PRI R ] 2 AT/l iep 8 2 2

BRETEANA ? L R 21 7
BRALAR e R R IE - A DUREALRY FARZOR » RN B A S AR R IR AT R

e
FERE | oo -

R R - PR SR - S I B
PRI E

A
MHEMEE | Eatdes/ ME B R HE R EEE -
VIR SR | B B MRS I DU R IR E H 4] -

(=) SIPOCHFLE

B RBEEAME L A SIPOCHH AR R MR A v S B X 2063 s
HH{LFERE (Suppliers) ~ @A (Input) -~ ¥ifE (Process) ~ EH (Output) ~ FI%
P (Customers) LT ER0r Al CHI BB ~ AL BIRIAHARCRAE @ MR T/E A
ERAE AR RE - OGS TAETIRE S A IR ] - R B R B 52 T -

1. fiEfERE (S) : FRftRHsRURl - BASEE SHEH E RS & R AYAH A -

2. 0@ A (1) : fRFERGFTIR I E R (WREE) -

3. 02 (P) : WERTLEEAD BR - KF i A B L e HH iy — R B InE E S ) -

4, EH (0) @ ZIGEFREEDRY) » LHERREFENEEE -

5.%F (C) @ #ExERBA -~ HBEE -

Supplier || Input | ]| Process |—p| Output »| Customer

B3 SIPOCHHMAMEEAY (Siddh et al., 2013)

(=) BABEER

AN B i 1% TR VL B B LB R - E SR A E R RS R OF - SRR S AE T By
B8 IREmMENVES - SREEERTRR - MR ERE TR AE ) L o AnE4
T » B Sl B R G RS IR [ - 18 7 38 O 22 R Tl il 8 3 T 7 Y R e 1 02 T 7 o]
#aE - ARBREERE ST EE L E AR EERHEA - 2 R R E
R EAMF AR 735
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Model and Increase- L Social Status
Design Self Expression — Differentiate with others
Following the Up to date | | Material
trend |+ Shape
- Color
B4 REESESERS (Kodrat and Melinda, 2021 )
o~ i ERRER

iy 525 I8 e 2 i A 0 U A 1Y ) R R B R R AR P Bk B B AR - B RG
St ) s 2 TR 1 B e R A SR+ AR AR AT R B i B M SRR E U 4 A B B R M
B3 At - L A AR R 28 AR B B8 k) B A 2 A BB S R I IR HETE » AN B
BRI T B G MR E (Pareto Diagrams) ~ RAEREJI MM ~ KB BRI T
( Measurement System Analysis, MSA ) - {KFEEREHAIT

(—) fafkE

FARLREE A 2R W o i it B M BB BUR R - A EE D BN - /e
o N R BRI E - R A RS R Z AGE © QR[S PR - KR 25 RE R
A RIHH 2 508 2 B ARR PESIRIRE A ] - DUteh Bl 1l 5 e 8 i f 5% 2 ) R 1y
HH DUt -

2500

2000~

1500 -

Waste in Kg

1000 -

500

Categories of Newsprint waste

&S5 fa$7E ( Varma and Lal, 2020)

(=) BUEReJ150#T
BIRLRE SRR R B RE T 0T i i S R T 2 - ELRE R 128 A 3 5 I AT By
S RE IR R R ALY IEE - REM Z M B RIRRRET) - I W] [ BG #2237 2 AN [A]
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BRAEIERES] (Wright, 1995) - AP ERRGE A BFERE TR G FEAR Cpk 2R AR B B i
BRI B KAE - WARFR2FTR » EITUCERTR AV ILE - 58 B /K HE Ay Ot Sl
AR HEE -

2 BURRET KA S TR Cpk Y SF R ELGER ftn (AAIEATEIE » 2004)

e CulE CEETE
A 1.67 <|Cy BIRZRES MRS - REAEIRET
B 1.33<|Cul <167 | BERET B R » WIRSINICGE » $27FARIEERR
C 1.00<|C,<1.33 | BIERES S - HEITHRIRGS - Iem R E
D 0.67<|C,|<1.00 | BFRREJIAME - HEWERET - WHEIE I EE
E 0<|C,l<0.67 | BUERESIANS - VIR IRAERE - M7 RTHIGE

(=) SRR T

AL BRERE TR - DA S B R A I DA B » Sl g S 480 5 {5k 480 B i 22 i
/J\ ’ L/Ulﬁﬁ ES RS MERYRTAL HE B IERVBRIAERE ST » RIBL - BB M AT & — (8 E E W
- FERGEIE BRI RERIA & - HEHELA &5 5 P E By Y A iex
E’ji(ﬁj =TI NE 2 FE#ERY - Gage R&RPEF] % Study Varzk bl & I 2 #e 1Y B 68 14
B P ER TR A BRI s A BRREIBR S T LR E T8 53047 - fEGage R&RTAT
oo AR % Study VarBIE /N 10% IR AT SERY B IR 5 %5 /152 10% 2230% ] HL 1 A
51 %E% (Number of Distinct Data Categories, NDC) fH KR4 - el =H%
B 5 ATR30% AR A ] FERY & ISR HE -

RSB
ﬁ?l‘ﬁﬁb“%kfjr%ﬁﬁf%wﬁ&ﬁﬁ””iH’]%Z’i“?:@ﬁ%ﬂﬁﬁi?ﬁﬁéﬁﬁ [ & qanp ik
H2 P ol EE 7 B3 R B B[R] 2Rk S i R 1 Bl O AR AR R R ST 8 ) B S O ARAR 288 A 2

I REE Exizcéﬁﬁﬁﬁéiﬁﬁﬁ& GRS AR (C&E Matrix ) 4347 ~ a0 40 B
SHES T+ WRIFERIHATT

(—) NFHERS T

ANFE3Froas - IR] SR e ] =5 P R R /5 3+ P P R o ] o AR B R A LA A A
5 e B Tk R A T B8 P RE s S IR - PR - B R AV REEIE A HARE - K
JIHEAR B RE T3 HR P 21 I B 5 2 IR 1 i R
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#3 KR (Varma and Lal, 2020 )

Sr. . Cost-saving | Frequency of | Effect on | Achievability

No Potential causes possibility incidence waste | of solution Total
1 Web breaks between operation 6 8 9 6 7.25
2 Auto pasting of copies 7 4 4 6
3 Incorrect presetting 5 7 6 3 5.25
4 Inappropriate machine setting 4 5 4 7 5
5 | Unbalance ink-water combination 6 5 4 7 5.5
6 Unsuitable dosing of fountain 7 7 5 4 5.75
7 Wrong roller setting 7 5 7 8 6.75
8 Variation in cut off 5 5 5 9 6
9 Irregular inking 7 6 6 4 5.75

() RS B o3 T

WFRAFT 7~ > 2 A B A5 43 B A8 A50RUBS 3 BT Y FE L - SR BRI AE
TR Y R B o b 0 SR ERIE AR RE B o B B B (Severity ) o~ &4 K
(Occurrence) -~ fg{3R (Detection) #FE » Wik =FHHFAVRME & 152 B o 2
SE#UE (Risk Priority Number, RPN ) » HHEUE BB LML o Hhykn] FE AR EEET K
SRS o3 AT B BUAE S S A BT - B B R ekl e ez B A -

x4 RSB T (Park, 2003)

FMEA type (design or process): | Project name/description: Date (Orig.):
Responsibility: | Prepared by: Date (Rev.):
Core team: Date (Key):
Design FMEA C (6] D O|D
esign . . . Potential Responsibility
(Item/Function)|Potential| Potential | S | 1 c e |R . S|lc|e|R
. Cause(s)/ Current Recommended| and Target |Actions
Process FMEA | Failure | Effect (s) a . c t|P . i e|lc| t|P
R . Mechanism (s) Controls Actions Completion | Taken
(Function/ Mode | of Failure | v | s . u e N viul|e|N
. of Failure Date
Require.) s r c r|c

Y9~ s bEEe

CACE S BRE F 0 AT I8 B T i R R b B 2 R B B[R] 1 DU RS |
JiTa) o e E A A Bl A B RO £ - s R AL T AT E A E - HERA
RumEA RSN 2 M H S0 NS R RS E A2 8 - DUESIUEE s A E
gt oK IR 7agat - i ERE S G - KRR PRy -
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1~ PP E

PRI By EE HA MR OCE R R - SEGE — BB HIEE KFIETE - I
KA EA1F 2 P AR MEAL, - BT — AR ME{ESERE P (Standard Operating Procedure,
SOP)  EffiSOP H HY &M P A8 SRy T #2214 T iy HH AV S SR R T 7HEH - DA A Ry
F s SR IR SR - NI e PR OO 1 1Y A B SRS 5 A T A A 7 ol o [l P 5 B A B vy o &
I HAE -

AZ=D A Al —FKICEGT ~ B2~ HIE M - FEENMEMSHEIfERHIZF (Motion
Sensor) A - A0 = IR AL KSR (DI EERCHIEE ) KR FEIREFAE M - H
2007 4F FL 1A R B A B 2 0 BB iU AMEM S 2838k - HL e ol i B 2% H 0 1 2 7 1 R
Beh o HETT S ARTIEMEMS i FrE% a5 20094F 5 1y e 5% H EL i & 2 S b 2L 5 5 TRy
AR R B o S A I I S 5 2011 4F B R Tl BE A HE E AR N R E A i
FEhn > AT T ~ SPARCRRE ~ BEERTAR ~ 1T HRCERSR S -

5 DA EIMEMS =Bl zs A RIFE K ~ A B3Rk BRGNS ENELSHE -
IR E95.65% 5 AR HREH S 548,471 (=12,618,824-12,070,353) 5 ; 18
RGFERI R 164,5412E7C » Hv > ICE 4 Offset fail A RILFIEEART » KR LA
H3.22% 0 BEIRARGFF offsetBEHRARMER A - KICHFTA IS s
Offset fail flyMEMS'E ¥ 2 B 51 JIs2 BT B 2R A E 5 AR o RHIER Fo Bh i G ey &
BORIR ~ BB SR ~ b SRR TR S K S O ST AMEMSE & F o s E
HERBIETIEK -

5 DE| ZEIERS A BRI PR R ARk

Input Output Yield

Defect code

Offset fail o/s OTP error Register O/S Gain fail Sensitivity fail | Cross fail
12,618,824 12,070,353 | 95.65% 406,043|3.22% 64,296|O.5% 38,410 0.3% | 14,331 (0.11% 10,727|0.1% 9,459 | 0.1% | 5,205 [0.04%
B 0.3954: (USD) 121,812.9 19,288.8 11,523 4,299.3 3,218.1 2,837.7 1,561.5

AT SE A BRI /S AEYE 2R DMATC 73k + SEMEMS = i 13 25 56 5 B4R HE 1T 8
SIS - BN T T LLRAL - DIBRRR BB AR E N - R R L 2
AT - AERFFMEMS =B B ICESE AR RR R P -

— SRR

(—) WFEKeFR » BefEdEiE - AFENFULEMEEY - HEEN - 5l
8~ dlE - PG HI ~ FHETSERH ]~ R dicE HAR
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*K6 EaTElE

1EHB RE
[l REAEHA 2T Die bondH4fE B3
ST 2014/01/B THET SRR 2014/04/B
1. Die shear : #EJJ{EAR200g2L F
sz 2. Die tilt : ERHSE/NR10umEL R
3. Die rotation : ZhEL R EEAE /N3 E
4. ESQEITE « BOE KR AR/ R 30
n 1. BT E B TR E RG Ak L B b
e O e e
1. FTJgD/BL TFERT / Setup# 5 Bl S 8%
HH BRI E 2. fhR TARAR, A R A B R AL 1
3. BEECHEH /R P 1 8 e T T A
VIR ZETE] | Offset fail N RRRRLE3.22%LLF

(=) & 65% F STPO CYiL fe [ 11 S rh i ) B 2 Ay n A By o - USRI R
AR SRR - REEAZOTRER @ BB -8 —>CCDREE -
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DBM Defects Analysis

Cum%
100.000

Top! Top2 Top3 Topds TopS Topé Top7 Top8 Top? Topll Topll Topl2 Topl3 Topl4

Top! Top2 Topd

Cum® | 3348 | 5739 | 7638 | 8246 | 8754 | 9174 9435.9652 9826 | 9928 | 9957 | 9971 | 9986 | 10000

[ Rk KRS e
(=) BUEReT150#T

156 FH Rh % J&AIARHERL E I - 43 BIE R &AL E (bond placement ) Bi
L EE T (bond force) MEFRRE B R AYAE ST - QNE9FT /R - HHA IEFR Bk i A7 B R B
SRS AR A B RIS E Fy50um » 43 BIEUS X RS & B Y RS B RAEEE 143 Bk
Cpk = 1.35 K Cpk = 1.34 » [LEIERESIBINFREINRE -

Process Capability of X fmi®
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IsL =) - Ovezal]
Tarper » | 3 |
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Xbar-R Chart of Die shear
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WA (Total Gage R&R) 150.0000215 » {52 &8 BEY7.15% ; i ¥ {EELY)
PR3 5 (Part-to-Part) $50.0002794 » {520 H1Y92.85% ; HEFL% Study Var
= 26.74%HINDC (Number of Distinct Categories) = 5 > fR{E Automotive Industry
Action Group (AIAG) EFE » MR 10%ZE30% M FKR &R 1T #8332 » MINDCh
ARSI EES - MR A GER: 2R A AR -

% 7 Die tilt= 188 . Gage R&RIFHTFR

Source VarComp % Contribution (of VarComp)
Total Gage R&R 0.0000215 7.15
Repeatability 0.0000189 6.28
Reproducibility 0.0000026 0.88
Operators 0.0000000 0.00
Operators*Parts 0.0000026 0.88
Part-To-Part 0.0002794 92.85
Total Variation 0.0003009 100.00
Source StdDev (SD) Study Var (6*SD) %Study Var (%SV)
Total Gage R&R 0.0046392 0.027835 26.74
Repeatability 0.0043461 0.026077 25.05
Reproducibility 0.0016229 0.009737 9.36
Operators 0.0000000 0.000000 0.00
Operators*Parts 0.0016229 0.009737 9.36
Part-To-Part 0.0167147 0.100288 96.36
Total Variation 0.0173466 0.104080 100.00

Number of Distinct Categories = 5

#8FyDie rotationZ Gage R&RAFHTF + E IR T £50.0000293 » {54048 52
6.84% ; T EEL Y1 RS A 888 52 F0.0003986 » {52 T84 5493.16% ; TEZE% Study Var
=26.15%BANDC = 5 » fF&AIAGIE £ H &8 H588 n] LA 3R -

7% 8 Die rotation = EIE & Gage R&RIMTHR

Source VarComp % Contribution (of VarComp)
Total Gage R&R 0.0000293 6.84
Repeatability 0.0000233 5.45
Reproducibility 0.0000059 1.39
Operators 0.0000005 0.12
Operators*Parts 0.0000054 1.27
Part-To-Part 0.0003986 93.16

Total Variation 0.0004278 100.00
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3% 8 Die rotation = I#IE & Gage R&RIMTFR (4E)

Source StdDev (SD) Study Var (6*SD) %Study Var (%SV)
Total Gage R&R 0.0054092 0.032455 26.15
Repeatability 0.0048305 0.028983 23.35
Reproducibility 0.0024343 0.014606 11.77
Operators 0.0007027 0.004216 3.40
Operators*Parts 0.0023307 0.013984 11.27
Part-To-Part 0.0199640 0.119784 96.52
Total Variation 0.0206838 0.124103 100.00

Number of Distinct Categories = 5
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HeRf T iR S A U BEB B A E T E MR 25 k98 - HAKIRA RIS uh &
FEIERY B BE S B b Fr R 2 8 IUE ~ MARIREMREREETPRESBL

{
=

W

K

=11 RO TR R BN T E R ek

R Fok#E BHRBEYC ERER FREE
JF7k HE (mfE¥it)ic < 50g 100mm/sec
Tk HE— AFEE 75¢ 130mm/sec
TKHE 3B 25¢g 70mm/sec

R (ZkHE— ~ ZKHE ) HERRM: (2%2%2 = SFHEE ) & A — 1R G 360
LR HESHBEBEEYITIN (J8*3 = 24X EE ) - FHAS2EEERHEIE ]
G Eoffset fail R R3FR » IR I12F7R °

12 BB Offset fail S f3R

& | mmn | ErEn tﬁjﬁ? Offset fail 7~ B35 | 4 | BHERIR | F HEES iﬁnﬁ*f Offset fail B 5
®| (20 | (9) | o %) |m| (e | (@ | (%)
1 3 25 130 2.21 13 4 25 70 6.45
2 3 25 70 1.24 14 4 25 130 6.15
3 3 75 70 3.32 15 4 25 70 6.35
4 4 75 70 6.87 16 3 25 70 1.19
5 4 25 130 5.88 17 3 75 130 5.03
6 3 75 130 4.55 18 4 25 130 5.95
7 3 25 130 2.41 19 4 75 130 6.78
8 3 25 130 2.38 20 3 75 70 3.54
9 4 75 70 6.35 21 4 25 70 5.98
10 3 75 130 4.87 22 4 75 70 6.23
11 3 25 70 1.08 23 3 75 70 3.44
12 4 75 130 6.98 24 4 75 130 7.33




JEFINERHEA N IR T R — s B B RRdg 2 ige. 21

FH B 1 2582 S0 A mT RN - REAS AT &5 i REE H A B — e R M Gk

Residual Plots for K B3
Normal Probability Plot Yersus Fits
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Rcsidual Obscrvation Order

[E12 Fulits i S S B S A e

A15513 2 MINITABSI 20 4T - BEIBAS  FFFREST « b Pl « B =t
* R RRES) BRI bR bR LSRR S PE < 0.05 - HOR B
HHET - BB B TR S E R T BA (BERR) B (-
91~ AB (ERERIEt* EFCRES) ~C (EPSEE) ~ AC (BEERIS* b P ) &
BC ( FFrRES * |- Friis) -

# 13 BERGIERST
Factorial Fit : P ERversusBiiBHI= » FF T » ERHE
Estimated Effects and Coefficients for N B3 (coded units )

Term Effect Coef SE Coef T P

Constant 0.046900 0.000436 107.66 0.000
BHE RIS 0.035033 0.017517 0.000436 40.21 0.000
RS 0.015017 0.007508 0.000436 17.24 0.000
b 0.007067 0.003533 0.000436 8.11 0.000
BRI E R ) -0.008717 -0.004358 0.000436 -10.00 0.000
BERB RIS | i -0.005667 -0.002833 0.000436 -6.50 0.000
R b 0.002583 0.001292 0.000436 2.97 0.009
BEB RIS R 7+ R 0.001483 0.000742 0.000436 1.70 0.108

S=0.00213415 PRESS = 0.000163965
R-Sq=99.26% R-Sq (pred) = 98.33% R-Sq (adj) = 98.93%
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Pareto Chart of the Standardized Effects
(response is 7 2%, Alpha =0.05)
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