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AN 7.3 NANTIATIZH FMEA

IProcess Function/ Potential Potential / Current Process Control
Requirement | Failure Mode | Effects J CC DET| RPN
F:
L Dicing Wafer break FailF oreign mal Visualcheck one slice 5 25
scratch/crack v . everysheet &size change
Fail FC o teigam atefialon \ Confirm by Dummy before 6 60
e :
start operation
Fa 5 n Daily PM check by 6 60
s |
£ press confirm pressure
- -
Contaimination Fail il 1 Confirm by Dummy before 5 25
on chip " - start operation
Fail FC uman s 2 Manualins truction 7 70
= d
7 - procedure
FC 2 Confirm by Dummy before 6 60
start operation
Air bubble Daily PM check 6 60
than spec.
Adhesive ro formed 1 Confirm by Dummy before 6 30
ﬂ r] ’ﬁ’i"“
L] L
“ 2 Daily PM check 6 60
r |
| 5 75
q side of wafer/sheet everysheet &size change
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bysensordetector

IProcess Function Potential Potential Potential Current Process Control
Requirement | Failure Mode | Effects of Failure | SEV Causes of 0CC DET| RPN
Failure
I: Dicing Half chipping FailFC 8 |Blade broken 7 M/C can check 2 1]
bysensordetector
FailFC 6 Visualcheck Ist 5 240
and every 3 slice
FailFC 2 Dicing command sheet 6 336
check before operate
y ?f 2 Dicing command sheet 6 240
A A{ d aftersize change
M/C candetect bykerfcheck 2 96
Retraining handling Procedure | 7 280
FailFC Cleaning the table before 4 02
operate
Monthly PM check 7 336
DailyP M check 6 288
Detect bysensor (DFD-6000)
Cooling water msufficient Daily P M check 6 288
F— N St :
mcﬂ q 8 ; i mﬂl ﬂ 1 mg command sheet 6 288
“ was outofspec. check before operate
. FailFC 7 3 utting speed overspec.a‘ 5 Check evupe change 6 240
AW S VT
F pi c out off s pe, 6 t N ¢! 8 320
q FailFC 8 |Flange a;cumcyoutofspec 5 6 month PM check 8 320
FailFC 8 |X-axis accuracyoutofspec 5 6 month PM check 8 320
FailFC 8 |Chuck table accuracyoutof 5 6 month PM check 8 320
spec.
FailFC 8 |Sheet peeling 5 MonthlyP M check 7 280
Scratch FailFC 5 |Blade broken 2 M/C cancheck 2 20
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IProcess Function Potential Potential Potential Current Process Control
Requirement | Failure Mode | Effects of Failure | SEV Causes of 0CC DET| RPN
Failure
I Dicing Cut exceed FailFC 5 |Blade broken M/C can check 2 20
scribe line bysensordetector
FailFC Confim bykerf check 2 30
(M/C)
FailFC - Blad: ition Confimm align cut after 6 60
hak line blade change
\
Contamination NSO ‘ ; Monthly PM checking q. 70
G
NSOP ¢ DailyPM check 6 60
als 4
* -
NSoOP 5 : nspi DailyPM check 6 60
o
ik
NSOP 5 wer DailyPM check 6 90
=
'r
NSOP 1 DailyPM check 6 9
.
!
aily PM check 6 90
Back side/ Fail 5 |Blade clog (dull) Visualcheck/Measure Ist £ 50
Beside crack ‘ F=" u and every 3 slice
Faill F 5 ‘\ is ion cuttin hecKdicing command 7 35
sheet before operation
ilF ' ufting t ‘bﬁ" é C d"l'co d 7 84
W X “‘j 1] A7) P ﬂ
FailFC 5 |RPM ofspindle rotational Dicing command sheet 7 70
was lowerthanout ofspec. check before operate
FailFC 4 |Blade heightnotsuitable Check dicing command 7 56
sheet before operation
Fail FC 5 |Cutting method not suitable Check dicing command 7 105
sheet before operation
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Process Function Potential Potential Potential Current Process Control
Requirement | Failure Mode Effects of Failure SEV Causes of oCccC DET| RPN
Failure
2 : Diebonding Lead frame Can not Die bonding 3 |Lead Frame magazine 1 Adjust machine on 6 8
damage unloader width too low category change
Can not Die bonding 3 _|Ralle ut put and 1 Adjust machine on 6 18
category change
Can not Die bo: L 1 Adjust machine on 6 53
mis n — category change
nit '
Can o i L/F Jig Handling 2 6
Chipping / Circuit on P et Check on M/C type change 6 42
Scratch / Crack Circuit malfan * rig 1 Check on M/C type change 6 42
Circuit 10} 7 t not Check on M/C type change 6 42
Circuit malfi it 1 1 Check on M/C type change 6 42
Circuit malfanction > er 1 Check on M/C type change 6 42
s i
Chip tilt Fail FC Abn 5 Type change check sheet 6 240
il 6 Type change check sheet 6 288
Fi Check on M/C type change 6 240
Chip dislocation Fail F Type change check sheet 6 288
bond position
Fail FC g - 8 |Damage ofa filafer pin 5 Type change check sheet 6 240
— "
C 5 Typéichange check sheet 6 240
sensor sensitivity ofa loader unit
f Abnormalities of 2F dde“w . 6 Type d:mueck sheet 6 288
(Vi G
Fail FC 8 Sdect;on mistake ofa command sheet| 6 Type change preparation 6" 288
Fail FC 8 Selection mistake ofa collect 6 Type change check sheet 6 288
Fail FC 8 |Ag paste selection mistake on 6 Type change check sheet 6 288
type change
Fail FC 8 |Ag paste selection mistake 6 Ag paste daily stock control 3 240
Fail FC 8  |Lead Frame ®eding condition 6 Check on M/C type change 6 288
unsuitable
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Process Function Potential Potential Potential Current Process Control
Requirement | Failure Mode Effects of Failure SEV Causes of oCcC DET| RPN
Failure
2: Die bonding Excessive Ag Wire bonding machine jam 3 |Pressure of Ag paste 1 Check TC & check Ag paste 5 5
paste on chip too high
Wire bonding machine jam 3 |Vacuumofdispenser not enough 1 Check TC & check Ag paste 5 5
Wire bonding machine jam )sition not centering 1 Check TC & check Ag paste 5 5
Wire bonding machine j time 3 Product confirm 6 54
Wire bonding irectio; L 1 Type change check 7 21
- on* chan; - -
Wire e Dirdetio: A0 Ag paste installation method 7 21
n
Wire bo! hi e Monthly PM check sheet 7 21
|
Wi g e 53 d te; 3 Monthly PM check sheet 8 24
= L
fthe d
Wire bonding giiehine jam - { 1 3 Monthly PM check sheet 3 2
| o) )
Wire bond am L/ PF sitio 1 Type change check sheet 6 8
4 ¢F
Wire bonding machine j; = 1 Check on M/C type change 6 8
: A
L
4 Check on M/C type change 6 B
Insuficient Poorgility 3 |Pressure of Ag paste Check TC & check Ag paste 6 B
Ag paste “ - too low u
Poer if _g tion 1 yp&change check sheet 6 B
F LI A, ' L . .
“ Poor ility 3 |Abnormalities ofoperation 1 Die bond operation check sheet | 6 B
‘ by the remain Ag-paste IA‘ u
_ _ - 2 8 - . _
Poor reliability 3 |Nozzle tube broken, bent.clog 1 Nozzle cleaning method 3 9
Poor reliability 3 |Abnormalities ofcollet flat 1 Type change check sheet 6 B
Poor reliability 3 |Select mistake ofa command sheet 1 Type change preparation 6 B8
Poor reliability 3 |Expiration of Ag paste 1 Stricker control 4 »
Poor reliability 3 |Condition mistake ofa cure 1 Oven control record check sheet | 6 B
Poor reliability 3 |Nozzle was clogged 1 Check on Ag paste Change 6 B
Poor reliability 3 |Nozzle was damage 1 Check on Ag paste Change 6 B
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operation , material

every step

IProcess Function Potential Potential Potential Current Process Control
Requirement | Failure Mode Effects of Failure SEV Causes of 0CC DET| RPN
Failure

2: Diebonding Chip back side FailFC 6 |Improper adjustment 1 Check on M/C type change 6 36
damage plung-up pin holder

Fail FC 6  |Used plunger pin wrong 1 Check on M/C type change 6 36

Sheet through Check on M/C type change 6 36

Check on M/C type change 6 36

Control parameter of plungeup | 4 24

Ag paste on slit Wire bg 3 Monthly PM check sheet 8 24

Product confirm 5 45

Type change check 6 8

Type change check sheet 6 18

Type change check sheet 6 8

Chip reverse Cannot wirébondi Type change check sheet 6 18

Cannot wire bonding Type change preparation 6 8

» Type change check sheet 6 18

Control by work standard 7 21

Scattering of tting mistake pick-up X, Y, Type change check sheet 6 18
achip "3 = Zmdmpw-p

ofr i ! ﬂ change check sheet 6 18

Wrong L/Fi Cannot wire bonding "!" Co“ntml by work standard T 21

Work ofa Cannot die bonding ‘ 1 Type chuepmion 6 18

- - ’ - - o ". '). -l
diwq ¥ D] by eck sheet 6 18
| ] L e
Cannot die bonding 3 |Preparation mistake ofa wafer 1 Die bond operation check sheet 6 18
I1C Defects Poor reliability 3 |lmproperdie bonding 1 Visual Check all chip ofdie pad 5 5
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[Process Function Potential Potential Potential Current Process Control
Requirement | Failure Mode Effects of Failure SEV Causes of occC DET| RPN
Failure
3: Wire bonding Neck break Faill FC 5 |Width ofrail was narrow 1 Check on type change 6 30
FailFC 5 |Lead frame clamping 1 Check on type change 6 30
not fixed
FailFC i di 1 Cleaning on monthly PM 7 35
FailFC I Capillary life time 3 5
ofcontrol / monitoring when nvc alarm
FailFC Toor air fi | 1 Daily M/C condition change 6 30
FailFC cl 2 Clean cut clamper 4 40
(UTC-200up)
FailFC Too muich air Daily M/C condition change 6 60
ARC FailFC Adjust clamper on T/C 6 30
Fail & o hole I Capillary visual 5 25
ot inspection before use
Fail FC : ¥ t 1 Sampling visual check 5 25
J -, .
every magazine
FailFC I 1 Yearly PM check 9 | a5
' . J"—‘:} (Torque control)
Fai Machine stop if 3 5
pressure low limit
Fail F Monthly PM 7 35
5 25
5 25
6 30
movement not center
Ball diameter is small| Fail FC 8 |Gap between H/A and 5 Check on type change 6 240
W/C is small
FaillFC 8 |Die pad floating 6 Check on type change 6 288
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Process Function Potential Potential Potential Current Process Control
Requirement | Failure Mode Effects of Failure SEV Causes of 0CC DET| RPN
Failure
3: Wire bonding Ball thickness high |Fail FC 8  |H/A temperature out of 7 Daily check 1 56
specification
Abngmmal in the colurm Measurement at the time of 6 240
i " J / daily inspection
u g SPC control 2 80
100%check at the time of 3 96
acceptance inspection
Capillary exhange check 6 240
sheet
Daily start insp. Check sheet 6 288
Golfball Wash of Cap every Cap 4 40
change
Mis Au-wire Operation condition table £ 105
type
Bond Thickness Fail FC Stampling VI check/magazine 5 50
Bond Diameter
over spec.
Lead bond |5 ilnneriead approachand 4 Sampling visual check 5 25
not attach every magazine
i
Fail F! ;l | Check on type change 6 60
Poor reliabili
) H*MW‘EI mI— ||
11819
“ Tip ofcapillary dirty = 1 7 Capillary w 6 30
W | 1838
| == ||
Fail FC Capillary staining chipping 4 100%check at the time of 3 60
Poor reliability acceptance inspection
Secord bond FailFC 5 |Inner lead approach and 1 Sampling visual check / 5 25
crack Poor reliability twist magazine
FailFC 5 |Innerlead clamping not 2 Check type change 6 60
Poor reliability fixed
No wrie FailFC 5 |Skip run IC by human 1 VI check immed iately 6 30
after occurred




155

7.4.2.9 aM2ANa FMEA

INATHMIINATEA FMEA azuunsinvad RPN Heuyindy 12,986 azuun
Pniwhnaazuus RPN fild andausnnunnludesmusnwastaunnisdfiia uas
wﬁaﬂlugﬂmaaLmuqﬁwmﬂﬂLﬁ"agLLMM&J&%‘]’U@]QWuéwé’mvmam@ia:é'numﬁaunws'ao
FIUNUNINT 7.5

350 1 : S— Ssene 100
= . .
300
80
250 70
200 60
z 50
14
150 40
100 30

20
50
10

LLNuﬂWW‘YI 7.5 ‘WLTIGILSUGQ’]mﬂ Wi RPN o

’QW'W&NT]?EU AA1INEAE

AaAa v

Lu JINMINA LLﬂinﬁ]“‘l'ﬂuﬂ'ﬁﬂ'J]JﬂMﬂiw'U')‘Voﬂ’ﬁYl'N anﬂmuums’: AR

FMEA :mn’maananummaunwsaomnmu‘tuuﬂa:ﬂ%u Fyanmsfi ldiden s
Swaurnue 5 anwaedaunnias Alinsuus RPN gauazfiazuun RPN TIWAUTIEU
9,120 Azuun Fadudadawiniy 70.24% vasnzunn RPN tanae lasluduaendalyl
suilunmaihen LLﬂinmu@L’ﬁ"\'lﬂl.'?iuluns:mumsmuqumoaﬁaf‘ﬁoﬁmﬂwm g#ildan
MINATEA FMEA fa Half chipping , Chip mislocation, Chip tilt , Die shear ,Ball

Thickness, Ball Diameter



156

TumaAududsdn ] luszuy zlizgnALAUNNAILAN X - R Chart tHuHund
AuaNastaya IR LS Tmmmﬂaanl.ﬂmmugﬁmemm‘ﬁ'maoﬁagafﬁm:ua@amm
utlsdyauszningy LLa:LLNuQﬁ'ﬁuammﬁé'ﬂmaoﬁaQa‘ﬁw:LLammwuuﬂsﬂnumu‘lu
ngu  usr  ImR CharthJ%LLNuﬂuﬁﬂ’]U?]&lﬁﬂizﬂE]'IJGT’JE_lLLNuQﬁﬁLLﬁGNﬁ\‘]‘ﬁ'E]HNLLﬂ'ﬂ:VT')
(Individual) Laz¢i1 moving Range (MR) Lﬂuuwumuquﬁmm:ﬁ'uns:mumsﬁﬁmswﬁm

4

WUU Batch lasfinnuazidaaaianined 7.

= a
ANIWN 7.4 NYRLLDYALLNWN

Process SPC it b, le Control
Name Parameter W ' SIZE chart
Dicing Half chipping < 1st sli oint X-Bar -R Chart

{ﬂ-\ o ,
= \
% I ,
A ¥pow €
Die bonding |Chip tilt sufing: . 2IC:single row |X bar - R chart
.d'ttﬁ'f" b 41C:multi row
Chip Profile 1% Xa : 2IC:single row |X bar - R chart
mislocation projectof - _.’d TR 41C:multi row
Die shear i | and MR chart
strength
Wire bonding |Bal .%( X bar - R chart
Ba.ﬁl T aWE I1TS

o mawﬁwm@%m Bt

uwann#md,mmmvmumsﬂaaﬂuanmsmmu ﬁr"maaonglumssmau‘la 4 T069%
n) dusdsdowlledwnsriwin 0 1 3avesdyadigasanuen
Wuauguiadiiauuniadediiad lasaevesdaysidwindmwau 4-5 adulng
o ' v A o . [ P
NITNLMDYTOUFUTINAW MIBEILFAIAIUNUNING 7.6 N)

a ) a X A o ' ° a ) a o
2) Huwaltuinfouduniand : Tayadgainuin 6 qmum‘[umﬂaaum
J =) ~ ~ A s ' L d'
YUNIaRINANIILORANIINTI A2DEIUFAIAILHUNIND 7.6 )



157

iR 8AFAIWIB 9 qﬂﬁuwﬂﬁwaqmmﬁu

f) duafudfsunll y
% a
9

wWaswly LﬁaLﬁﬂuﬁ’mTaga‘luﬁwﬁawﬁ’\ 9 90% FIDHIUFAIAILNUAINN 7.6 @)

J) ﬁagmmiaé’ﬂﬂmiamﬁunmo : Toyadngadiwin 14 qmm’joéhvlﬂm

[ v 0‘: v 1 ¥ A a ] a d'
1u’m\1n’mmmuumm:mwaamumnmo AIDYNURAIAILNWNAINN 7.6 )

v - | " v v =
'k/ﬁ]qﬂﬂaluaﬁﬂﬂﬂqulﬂ ﬂ’]u““\jma\“iu
9 s

a P
n) figanilagasanuanlam A

ucC IEEEEIEE

LCL

) §3AWNIAGBITIULULAL

FAURUD

UC A
— —
2 e
. — == — — -

WHWWT 7.6 & ‘1? 7 f ' ‘;ﬁiﬁﬂﬂﬂamon:ﬁuﬁu

) ﬁLL%QIﬁ&JLﬂ%ﬁﬁO )w H:Jlﬁ s ldansauidunans
¢ o o/

TN VR bbb bk i B b umnantia

v a gJﬁ n! du U a 6 1 v vvnid v n‘
aiaan N@ﬂnmm:uuuﬁ]:'hrﬂauwamasaau‘lasﬂumsmmaga‘lﬂgynuvxm‘n
%’uﬁ@rnauLﬁaLLﬁ'lfuLLa:ﬂ%'nﬂgom:mun'lsé'agﬂﬁ 7.1 SIUNURLAAVDIUUAAUNNT

ﬁwmmaqszfumauﬁama%’aauvla@fé'w'éamﬂnmn .



158

3 Halt Chipping )
@ Abnormal SPC Report

ASR Nusber, 2003579060
i Abroonel Doke-liwe. ITZABLT

————————————————————— Fimesan
A ... I
A \a ol L Smiw T (o OB
A lodeiom  co G
O 01D C e

Bl Cemeweesr,

Toe N T ASNG VT Lk SangleSin 71

1 4 concesned wachine ? 1‘ Yu (Yo
v Greph

s & oves speciicalion bt 7 - e  Fie

Q! Analyst DE - [PARA_VAL: X Bar Ranga: CMX" 50€) mm

EmmmmT ilﬁ’\\l\\\ -
Process Statiscs E.mé; @
Total: 13 ' "
Rows Al i T R, — — — — — — — —— — UCL=40654
Std Dey: 9.301 ;
xvax 450 [ W o WM T T~ i
X Min: 200
Mean. 20923
Range: 4250 _
@ CL=20823
USL: 100.00| 5%
Tat A
LSL- N/A ;
P NA Tl L —— LwL=7 769
CpK: 3118
POK. 283 N - ——u | L1192
50
Chart Point o o
Label- )
R B Ad 2
eraata ¥ il masitader el bbbttt L b L UWL=26.354
X-Bar
XLCL: ; = /\ . "
A0 & ?\ - 2 - JCL=10495
—d
] a(. (1 1BV lwe=oooo
8 7 8 9§ 10 11 12 13 LCL=0000
Point Number
128 rows ' Display last 30

3 7.2 ADEIULHRNTAILANNAINNUTULU39GIULT Chip mislocation

1umsﬂ%’uﬂ§ﬁ:uumsmuqumzmumn"ﬁmﬁﬁhﬂmﬂﬁué’mﬂsﬂ'zuqm:ﬁ'\
o o - a a2 A i~ a X 4 o oA k. A
'lmunumsﬂaanulumauuqmﬂummaummﬂu 2547 \RNIUTIAUNUALANALLAA
1 a 1 d‘v 8; { a -~ aa
mnmLﬁwaaam'nnnqummmmumLﬁawmmizuumsmuquns:mumsmaanmaa



159

NAGAWH  LQFP100P Lwi“lumm:t?\mﬁ’uﬂ:ﬁNaﬁﬂﬁ'ﬁunmaotﬁa‘lwﬁauﬁqmuuﬁa
LAOUFIVAN 2547 TuwdlhuaaadanlTwasIn

7.4.3 Aanzinanainsliuldunuamnw
hl.\ﬂu"’aﬁ'ﬂﬁﬁl:ﬁﬁansmnﬁﬂ{uﬂgaﬁunuqmmwshac] audeUIR
7.4.3.1 muuasulylf
‘nquﬁ Optimization

1 Abnormal yield target 7ileiannnsdiwaImlag

lunsilaon 0 arget i (Junmsaaanuduaa

1 A
ANIAUGL A1 Abnormal yield target T33e

maoms"nﬂm:ﬁmmqﬁ‘h}
MR w9 unaad mua:tﬁnmmmsamd’uvgu’lu

LARZLABUAIAN TN 7.

f PEG
P v [ Se—
AN 7.5 QUNUAINY W ] 9
‘ W
oW rrdw U2547
UszmuaIdunun wal® an n 10 It neu | Inwen ninga ES G
v >
aunuanuanmaansln F. 7 ,‘:'
SERE) 101 | 1634051 130 | 1599061 | 1485469 1389726 1349024
; T
aa vind uily 102 26! 28055 26559 22559 24368
mﬁmﬂm‘mmqﬁhjaﬂu‘lﬂmu
Jarivuauss nIwi Ly F 259472 223295 208848
T j
maeIdaTaiugne Weuma
KON E 0 ) @ 0 0 0
MIVALNTA 0 | 0 0 0 0 0 0
mMymeEum 06’ =0 l 0 ol o 0 0 0 0
. A& BT P | e | e
| [l

9 WM@&%{H@J%T@ A B B i e

lannissunmiodwdeniiGuandn Abnormal yield target muwam’lvmunums
'Jmﬁ:ﬁmmqﬂuLﬁu‘lﬂmumamﬂummumaﬂm WaSpuieunuidaumsneu
wuhdunuamnwiian 391,664 U duluifaunwneaandunugunwiien 242,908
U wielldnaaadily  37% LLa:TuLﬁaudam@TuvgumﬁLﬂi’\:ﬁmmqﬁ'lail.ﬂu"lﬂmu
Farhwuasuiiuwaliusassdsununni 7.7



160

w TudunuAH i sia g Lilluldatudanivuail 2547

600000
500000
§ 400000
a
§ 300000
X 200000
e
100000
0 ,
> o
Qs'@ 9«6@
* N
WNWATNN 7.7 \‘ Tuldanutarinue
7.4.3.2 N3 L3211 Abnormal yield WazMILAY
aununsilasnn

| ¥ (¥
lulfaunguned wndlodles dhantasluszuy

Abnormal yield  @uiflwnsuieea s ST it vhJu.rTtu“mua:n'mﬁuﬁunums
floariu  wiamILing inge G aid  azvhlddununs
ﬂaanmwumu‘lumau ﬁ mmnwumﬂumsﬂaonu
iddunuuaiuaas 'IJJ PIANTNN 7.6 LWLINEUY] ) 'lsﬂaanulumaquwmﬂu

2547 3¢ 23, 5 ﬁw m Ppuiln 187 404 U @9
HumnAuiud ﬂ g( ﬁﬁi mwmju AUNUANY
sunmanmeludon sunuusaieaziidaandlageziGaiimanadludonfigmon 2547 4
LT T e T—
uwddR Sandunuunuhiliaes  aunguaInIsasssasdununufiannluden
wamaauddunumIlsziiiugunwdTuintnusludeuliguowlid Galums
"‘Jm‘mﬁéfunumsﬁﬁnﬁmﬁUﬁunuﬂsztﬁuﬂ.mﬂww;ﬁuﬁwmoaan'lﬂ'lutﬁaushaq A7)
1ﬁ'ﬂ'1ﬁmﬁ:ﬁgnﬁaamn%u LLsiasha"lsﬁmuNa‘uaanwﬂ%’uﬂgoﬁlzuamlwﬁausiam'[ﬂzJ
ﬁuvgmaaLﬁaﬁmaﬂmgﬁqﬂlmﬁau‘ﬁomm 2547 nmsfsufisudunuanfaves
WwanlnuguuazifauiIMAUNL U UBNTEaAaT 250,037 1N WUIIMIAAITaY

v = ' : a & v [ o v ]
ﬂu'quﬂl aﬂlﬁﬂﬁﬂq AMMNNINMIIILANUYWY aﬂﬂu‘quﬂqiﬂ NN ﬂqlﬂﬂuﬂuﬂ m.ﬂﬂlWI@I f_li']llﬁﬂ']
BI2BN]



A9 7.6 Lﬂ%ﬁuLﬁﬂuﬁu"qumsﬂaaﬁ’mm:ﬁunummﬁummmﬂlu 112547

161

Funugw 712547
Usznnuaiunun N W | anmen | nunius| Swes | wwew [wopmea| Sgwes | nangieu Faau
dunumsilesin
manulugussiimang PO1| 20005 15611 | 17020 | 14352 | 14654 | 16269 16558 15433
' dd 4 o
mawmgafifisafiesnugunm ms
THUHUO AN PO2| 11516 9582 9275 9606 9235 10223
mamdiugumwiasfFudeta P03 0 62990 0 0 0
mathpinwuedasing P04 | 312689 31177 316533
mitlasnutaunwias P05
malfudpnsuauns P06 44 7
nmyaTsidaya PO7
4 O
mifnausuieaiugmnw 0
pett 47, 2 537073 545665 540880
aunwanwaamaIngln y o
vaady 101 1 4l 1418269 1 54 13897 490:
o vidh wily 1 7890 (| 26559 22559 24368
mydemsiaunai lidwlyame J‘HF
q i ’d
Tarimuausz munily 4g@2aolf| 37 i 2 259472 223295 208848
nIRIsaTe TN Wasuma ' s
'J£.
NN 104 ¢ 0 0 0 0 0
i)
nIRANTa 105 et 0 0 0 0
mavimeaui 106 0 7 = 0 0 0 0
et : 0024 4-.1771500 1635580 1582240
o +
Asulaguu : ASLANAUNUY
T asdiuilgenscuiunis
‘a w
| —— msdfafilyensyuiums
AUNUAUAINTIN

= = % a v o
LHWBNINN 7.8 n’mﬂaﬂuu;ﬂmﬂwquqmmw'lumil.wuwnumsﬂmﬂgom:mums



162

7.4.4 a;ﬂwaﬁuvqmqmmw

Naannmiﬂ'{nﬂ;aﬁunummﬁummma'luua:mﬂﬁuﬁunuﬂaaﬁ‘uﬁﬁ‘lﬁwuh
é’unuqmmw‘[ﬂmmﬁmaﬂm I@\ummnLLU’G’&NL'Jmmiﬂ?uﬂqﬂﬁtﬂu 5 1739 AIA1I

7.7 wazuumnd 7.9 e lilninarastFunmnsnaaluusazi@and laiinnw aatis
miaUradunugunnaliIumiansifegumiianianwel

A 7.7 sunugunwilizdnil 2547 GAR 4 unda 1,000 i)

Uszamaunugmnn wq&mﬂu

fd ]
Pia]

WU [ NINJNY Fmau

aununsilasnu 215 251 246 251

Fununlsziiin MIaTIEeyY

162 159 160
v
duquanudumaimaolu j / \ 829 737 735
dunuANuSNIME AL MEN ' I I / E ‘\ \\\ 0 0 0

FUNUATANINTIN(TCOQ) 1 A l gt ﬂ\\.&\ 1,341 | 1241 | 1,142 | 1,146

........

I-::u:ﬁsl
1,600 e
1,400

1,200

E

sunuaainw (Lnvsia KIC)

unAN quAWUs  fiunau wHEy  waEMAN dgquiau asagiAn &amAu
6auy
—— auviumsilaviu —=— gununsisufiu msasadau
—— flunuanuaumaInalu —#— AUNUANNIULURINEUAN
—— auUnuAAINNN(TCOQ)

LHWATWA 7.9 a;ﬂd’unuqmmmﬁauunﬁﬂu — FIWAY 2547



163

mnNamsa;ﬂﬁunuqmwwwuinﬁunuqmmwnm:a@aamm:U:nmﬁ
USudndunuluudazidanutniu 6 srzMesi

- rpz3ULIN IRaungeRnaw 2546 Aadian Sunau 2546 utasanfidnmn
AUNUATNNTBILITENAIBE iwﬁy'ql.ﬁuiagmﬁalfﬁw%%’na;ﬂﬁagaﬁunuqmmwh
udazliian

- 32N 1 LAAUUNTIAN 2547 DILGDWLUNEY 2547 Lﬂwﬁaonma;ﬂﬁunu

ammnlundazifan ez siaRasn il uisi anwasasnuan Abnormal yield
report  SINTIWIEAANZ ALY ugunluzy prilezaafiszanm
1,400 U6 KIC ’

- szedt 2 (o \ Uasulylden Abnormal yield
target 7ilefannae Al duuanudumal
mﬂluaﬂaamuﬁunu 899N 1,413 UINGa KIC
4 2547

~mw‘lmnﬂ‘1¢m Wnange e

Tuidauumnan 2547 13
- jzezdl 3 Wit
UL Abnormal yield el e uGuaans luvmsidoiuly
sosiudnszosRG Ry U] 5ﬂ Paatnaineludiaaasliannin
LWﬁ:Namaanmwmunum Firi o slieeh ol
- szl 4 \Gewnangaear 2547 W aahalladles Whangasluszuy

Abnormal yield UgE maNNdNmaIMeluiTy

NAMIBHNTALIW =

- wER 5 mauﬁamﬂu 2547 s‘fuﬂuﬂmmw'luuda:ﬂs:mﬂL’%lum'?'itfia
Wisufsunue m UITBTAAMUNAII LN
mydiudyedu ﬁyﬁ ﬁﬂﬁ\ﬁ\% vuef 5 fuszoed 1

WU AU UNTHAARIUTZAN T 20%¢

’5] LN URIINYIRY

7.4.5 RNINIAANNZRUAUNUAAN

miwmsmﬂunuqmmwa:mmaga‘lumauaamm 2547 anRasanuiiasan
Hwdeuiliimtudduqugmmninaunamsduniliudssysion Gufidnnsd
dawSsuifisuiudauningnay 2547 dmivdadudunuqunnluiauiomay 2547
LEAIFILHUNA 7.10



164

dadrudunuaaininiszindaudsunasu 2547

3 sduvunisilasiu
0%

22%

B sduvunsdsudiu msaadau

64% O suvuanuanwaInalu

\\, O dunuaANudNIRINauan

LN HANOUNUARA N LG a URINAN 2547

Mé’omsﬂ%uﬁgawu a weazyUszinnudade ﬁu‘qumm

1Y ) ’ a A a
NULKART 64% @unuﬂfliﬂa\‘lﬂu LUBLASAIIIRAY 14% LUBNINITUN

FUNUA MWL AUN AV ATILAE %, YUY Optimum model 83

Juran W8z Gryna WiK" 1IN a AR ANR LY, - yﬁummﬁ’agnqu 70% @9

51.]1’] 7.3 udnnIANEas T" [0 WU’J’]ﬂ’]G}E}OﬂWSﬂﬂﬂWYIu

e

ﬂmﬂ'lWTJ&l’il’]Lﬂu@lﬂdl. ﬂuﬂumsﬂamuanmm%”uw 1muﬂuﬂmmwsamwmu

DLRUBL wg m ‘1@'ﬂﬂmwquu
ﬂaaﬁuﬁ‘hiﬁ'ﬂ Lﬁgﬁlﬁ gﬁﬁn ghaniasiiataelaly

wﬁfmmﬂﬁummwﬂwmﬂma POKAYOKE  udilunsdivassgyisstlgmwiiaan

e @ AR TRV BAGELpronorrr

ﬂmmmﬂfumaﬂmam muu@uﬂuﬂmmw'luﬂ%uumLﬂumuﬂuﬂmumaummu
HAQAMA LQFP 100



165

idunsmdunu

AuMnIagsw

DNV PR EoeY \

A

v

. ' o . & - a °
doauismanmunadiiY aaifimnlssfiuguiunandudiy
one of improvemen v ¥ Zone c Zone of high appraisal

siununstlaeiu < 10% § ) 1100 siununstiaaiu > 50 %

suvuwianuAN el 70% | AR . FuWINANGNMAY < 40%

ﬂummsmwmm
Qﬁﬂﬁ\?ﬂ‘immﬂﬂﬂﬂ’lﬁﬂ



	บทที่ 7 การทดสอบยืนยันผลและพิจารณาจุดเหมาะสมต้นทุนคุณภาพ
	7.1 บทนำ
	7.2 ขั้นตอนการทดสอบยืนยันผล
	7.3 วิเคราะห์ผลการทดลอง
	7.4 การพิจารณาจุดเหมาะสมต้นทุนคุณภาพ


