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Thesis Advise Assistant Professor, Suparatchai Vorarat, Ph.D.
Department Engineering Management
Academic Year 2012
ABSTRACT

The objective of this research focuses on improving the material inspection procedure
in order to reduce leakages of defective dice materials of the studied factory by using the Seven
Quality Control tool as the fundamental equipments. The technique has been used for recording
the related information of Incoming Quality Control department (IQC) which cannot detect all
defective parts efficiently. This is for controlling the material inspection procedure to avoid any
return of defective materials into the line process in case.

Presently, the inspection of dice material will check the dice for all of wafer which
check the defective all of the wafer would be improper methodology. Therefore, the research has
brought the improving plan for the material inspections once receive. Since this material
inspection will increase the possibility of finding the defective parts more than the current
checking methodology.

From the compartion of the performance between the existing and new inspection
procedure, the new inspection procedure can reduce the defective parts to the production line
from 0.43% to 0.21%, and reduce the defectives ration after final test from ten parts per one
million (10 ppm) to six parts per million (6 ppm). Moreover, the improving method can help to
decrease the expense cost at 213,052 baht per month, or 51.03% for cost reduction. The results of

this research have presented both cost reduction as well as product quality improvement as well.

Keywords: sampling plan, 7 QC tools, zero defect
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Two-Sample T-Test and CI: 5naunsdiudsy, Wbiiasnsd5uilsy
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fredegiomsUTANIHYelI9URI9ENS
XXXXXXXXXXXXX-XXX

XAXXXXXXXX
S Aunaulunisnsradau Re P
ubject Phototransistor ( PTR ) vision age
S 2OL=XO0C= 200000 XXX XX 6
No.

1.0 Purpose (3agiscaed) :

1.0 wiadluiesgsrulunisdficeu
2.0 Scope (2au2naladviu) :

2.1  All Phototransistor (PTR)

3.0 Reference Documents (tans5a1vav) :
3.1 Material Specification (MS) wavusiag Part number

4.0 Equipments & Material (1n32diauasisg) :
4.1 370A PROGRAMMABLE CURVE TRACER
4.2 PROBE TEST

5.0 Safety (a2 uiaanda):
N/A

6.0 Procedure (sciiaud#fiic) :
6.1 fumaunsiadauau

6.1.1 Specification 1¥ins13&au Spec. au Material
Specification (MS) wavuwsay Part number

6.1.2 A1uuNsguasIa na Lot no.Tmaudiu Dice 5 pcs./sub-
wafer .

6.1.3 msguidan uassuniinisgu Wdaniiuravinauas
wafer way/usa wrund dice Luvhiu

SIUKUINITINATI
® ®
L
° ®
e |e ®

XXX-XXX , Rev.XX
XOOOXXXXXX DOCUMENT
(XXX XXXXXXXX XXX XXXX=-XXXKXXXXX XXXXKXXXX XXXXX)
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fredegiomsUTANIHYelI9URI9ENS
XXXXXXXXXXXXX-XXX

XXX XXXXX
S Aunaulunisnsrasdau Re P
ubject Phototransistor ( PTR ) vision age
S 2O0=2XO00=2XO000K- XXX XX 6
No.
6.1.4 #1LL1iUy Probe
- iilu Probing & wsua B (Base) / E (Emitter)
- wiu Plate &1%5u C (Collector)
6.2 A NRSULIUNNANA
HFE VCE(sat) BVCEO | BVECO | ICEO ICEO
Bin @
20V
NO. | LOT 1 2 3 >70V| >7V | X Y @
NO. 70V
0- | 101-150 | 151- 0- [31-] O-
100mV| mV | 200mV 30nA | 60nA | 150nA
1
2
3
4
5
6
7
8
574

6.3 dumaunisineu |

6.3.1 wilnvusiavsaaiasznineiay 370A PROGRAMMABLE
CURVE TRACERuazLA%a9 Probe test ewaniszy (B, C, E)

6.3.2 Juvuaulandiviua auda 6.1.2 uay 6.1.3

6.3.3 vinn1sdiu Probe pin asvsinuniivz B uas E

6.3.4 TananauidailasAuduusvannaauan ,

6.3.5 nailugnasilaudiuniaay as9ily Memory Lialdan
Program ualnailu Recall

6.3.6 @ns W uarduiinaAiavlumisne ( 6.2 ) mummnmu
HFE,VCE(sat) naeainVCE(sat) fivan 1 3u1i s ufuanan B 4u fiadn
a1 BVCEO ,BVECO uag ICEO

XXX-XXX , Rev.XX
XOOOXXXXXX DOCUMENT

(XXX XXXXXXXX XXX XXXX=-XXXKXXXXX XXXXKXXXX XXXXX)
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XAXXXXXXXX
S Aunaulunisnsrasdau Re P
ubject Phototransistor ( PTR ) vision age
S 2OL=XO0C= 200000 XXX XX 6
No.

fiaA35¢y9: d1A1 HFE ilu 0 WivinnnsueaLa3ad uay probe midnas

6.3.7 1fudin Lot No.,Bin wazA1fiialdasluaisieiidiinue was
WAsaunTWeuta 6.4

6.3.8 dwud9u Reject Wiin dice Mtfluou reject fiauu
Wafer wasuuuaisg

6.3.9 vihnns Stamp. uy Label
MM XA

Bin U HFE4T { T T—")::I.’TUI'i] VCE(sat)

Grouptol HFE

Trald#iagan Group matie 6.5

S:AUA1 ICEO

6.4 ﬁamssz"‘.\fo"tun'\sv‘iwju
6.4.1 dnwaiznsnnlns

— : N—— - i e
- : SE i ™ o o 30
| PEAL SR o SR e, TR .“M(m B . P TR Y ay
€ o il : i : ez
g ,=§-é"$": B s o
|+ ‘ i &
- - | % il
= 1 L o ; i
- —E : ! L i
i 1 ! 3 4 ]
i e e ) : o n pome- T
¥l : et i —giﬁiﬂ
AR e AT OEERE o, 5 F e 1 ;
Cian weR meae Ul é%? £y W L
e _ 1 :

6.4.2 arnuinnsnianeasiadnd Tdannaswdieeu waanein
vfluou REJECT UNSTABLE

XXX-XXX , Rev.XX

XOOOXXXXXX DOCUMENT

(XXX XXXXXXXX XXX XXXX=-XXXKXXXXX XXXXKXXXX XXXXX)
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6.5.1 @1519 Group

6.5 38501552y Group uaz VCE(sat) #11i5u PTR dice

XAXXXXXXXX
S Aunaulunisnsrasdau Re P
ubject Phototransistor ( PTR ) vision age
S 2OL=XO0C= 200000 XXX XX 6
9 of 6
T e
524 = . ek B
2 g - i
e vl B | | O o me o R

64
AVG. Group
20o - 300 A,
300 - 400 B
400 - 500 C
500 - GO0 D
600 - 700 E
700 - s0a F
800 - 800 G
300 - 1000 H
1000 - 1100 I
1100 - 1200 J
1200 - 1300 K.
1300 - 1400 L
1400 - 1500 b
1500 - 1600 M
1600 - 1700 o
XXX-XXX , Rev.XX
XXXXXXXXXX DOCUMENT

(XXX XXXXXXXX XXX XXXX=-XXXKXXXXX XXXXKXXXX XXXXX)
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XXX XXX XXX
S Aunaulunisnsradaul Re P
ubject Phototransistor ( PTR ) vision age
S X=2O0-2O0000- XXX XX 7
pec. 0 of 6
No.
6.5.2 A3euA1 HFE ann Label doatidundonas Wafer
&1143u PTR weay Lot
UNIT MIN AVG MAX STD CP CPK
BVCEO oy e XX, X, e e e
BYECO D e W W e e W
HFE B 0 300K ben s b oe s b oe s ey
YCE o 2, 2N, W W, W, e
YBE . e W W e e W

anaacitdu  HFE (AVG) = 1021

6.5.3 ®1519 VCE(sat)

Group A,
A, v Fovinfiy 00500
B 0.0501-0.0600
C snrrdn 00607

Wafer &1115u PTR wuaay Lot

TaaRasand1 HFE lutas@umday 1 wWisuduanse Group

\euAua1s1e Group I 1000 - 1100 dotfuey Lot fhilu Group I

6.5.4 Wasau1A1 VCE(sat)an Label dvasjdirundonas

XXX-XXX , Rev.XX

XOOOXXXXXX DOCUMENT

(XXX XXXXXXXX XXX XXXX=-XXXKXXXXX XXXXKXXXX XXXXX)
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fredegiomsUTANIHYelI9URI9ENS
XXXXXXXXXXXXX-XXX

XXX XXXXXX

S fiunautunisasirasgay Re P
ubject Phototransistor ( PTR ) vision age

S XOC=2O0€= XK= XXX XX 7

pec. 1 of6

No.

| UNIT | MIN | AYG | MAX | STD | CP | CPK
BYCEO | :v | wo [ oo [ e | e [ o [ oo
|BVECD | o | e | 0, | 0, | 0, | o | o
| HFE | B | 0, | 0, | 0, | 0, | W, | W,
| YCE | 'y | 00N | 200( | 0N | 0N | o | w0,
| YBE | o | 0, | 0K | 0, | 0, | o | o

TaaRasanal AVG. wisuduluaisne VCE(sat) 1y @
VCE(sat) Tudav .
AVG.= 0.0350 wHatviauauaisgazaseiu Group A

6.6 2iaMI95239
6.6.1 asyadaUR? dice INNsaadindIunIa’li vAWUTaadaIU
Tinidnouneea Probe 5 5
wag Hold v1u Lot duwiannaas dice 19t ENG.
6.6.2 1un1s Probe TuiseivhilvitAnsaadinziiuuue dice
uantiaain Pad vnawuiniisaadiatiunitinannnis Probe 1%vina1s Probe
M Ininaunu

7.0 Quality Control (nmsaruauaLAIN) :
7.1  Frequency : Every shipments
7.2  Sampling size : 5 pcs/sub-wafer
7.3  Control method :éFable record
7.4 Other: N/A

8.0 Reaction Plan (nhsaausuav) :
N/A

9.0 Record (A5LAuiiuiin) :

XXX-XXX , Rev.XX
XOOOXXXXXX DOCUMENT
(XXX XXXXXXXX XXX XXXX=-XXXKXXXXX XXXXKXXXX XXXXX)
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fredegiomsUTANIHYelI9URI9ENS

XXX XX XXX XXXXX-XXX
XXXXXXXXX

ubject Phototransistor ( PTR )

S i’?umau‘lumsmsaaaau

Re P
vision age

S XX =200 =XO000- XXX XX 7
pec. 2 of 6
No.
Item Record/Doc. Retention Location to Destruction
Name (ia times keep method when
LaN&T) (szazan (vieenu/ expired times
o) 81Ut (38n15vinans
o) Wavuaaignns
AnLAU)
9.1 | enmviunnmua 11 IQC REUSED

10.0 Appendix (tanasuuu) :

N/A

XXX-XXX , Rev.XX

XOOOXXXXXX DOCUMENT

(XXX XXXXXXXX XXX XXXX=-XXXKXXXXX XXXXKXXXX XXXXX)
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msihdeyaneutazraimsUsulsuannacevanyfgiv
1. ;5udwilala/sunsu MINITAB 1@entuy Stat > Basic Statistics > 2P 2
. g P o Ay YA .
Proportions... mﬂuuﬂaumay‘amuﬂimmmi 1aiaan Confidence level, Test difference,

Alterative 1d2nan OK Taouaasgmsld 13 lugdd 1. 300 2. 517 3. naggh 4. awddu

> iR e e

File Edit Data Calc |_5tat Graph  Editor  Tools  Window  Help
= E % 4 [ Basic Statistics

RS Display Descriptive Statistics, .,

| Regression r 3,,5 Store Descriptive Statistics. ..
- - AN r g Graphical Surnmary...
&l Sesdian DIOE r
= 12 1-Sample Z...
Control Charts r
- 1t 1-Sample t...
2,3/ 200 uality Tools r
/3/ Qualty 21 2-5ample t...
i ) \
Welcome to Minitahb, ity {SUr gl tt Paired £...
Multivariate Bl —
Tirme Series | TP 1 Proportion..,
T4 | 2P 2 Proportions. .,
Norparametrics b o 1-Sample Poisson Rate...
D y| 59 2-Sample Poisson Rate...

Power and Sample Size | g2 1 variance. ..

"fc.g 2 Wariances. ..

- LOR Correlation...
4
EOV Covariance...
Wiorksheet 1 **+* 4
@ # Mormnality Test...
+ C1 C2 C3 C4 G s
~ % Goodness-of-Fit Test for Poisson, .

gﬂ‘ﬁ 1. myaenld 2p 2 Proportions
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2 Proportions [(Test and Confidence Interval)

" Samples in one column

i Samples in different columns

f* Summarized data

Ewvents: Trials:
First: | 11] | 20287
Second: |2 | 20287
Options. ..
Help | | ] 4 I Cancel
517 2. wihamstleudoya
| =rice Inte |E‘

" Samples in one column

—
——

(" Samples in different colurmns

—
——

* Summarized data

Events: Trials:
First: |2 | 20287
Second: [11 | 20287

BEEN

Opkions., ..

Help [al'4 |

Cancel

2 Propaortions - Options

Confidence level:
0.0

Iless than A

[v Use pooled estimate of p for test

o]

Test difference:

Alternative:

Help | Cancel

Y

gﬂ‘ﬁ 3. U1 2 Proportions - Option




Test and CI for Two Proportions

Sample X N 3Zample p
1 2 20287  0.000099
2 11 20287 0.000542

Difference = p (1) - p (2]

Eztimate for difference: -0.000443634
-0.000151368

95% upper bound for difference:
Test for difference = 0 (w= < 0):

Ui 4. wamsAIBAINIIADA

78

P-Talue = 0.006

2. ;5udwilalisunsy MINITAB @onuy Stat > Basic Statistics > 2t 2-Sample t...

9 v
niniutloudoyadauilsndeenis 1dnden Confidence level, Test difference, Alterative a2

aan OK Taguaasgimsla i Tuga a.s 310 a.6 300 0.7 naz 310 #.8 awédrdy

3

il

@ Fle Edit Data Calc | QE Graph  EBditor  Tools  wWindow  Help

RS Display Descriptive Statistics...
X2 store Descriptive Statistics, .

% Graphical Surnmmary...

» g'p 1-Sample Poisson Rate..,
y | &% 2-Sample Poisson Rate..,

w? Goodness-of-Fit Test for Poissor...

=R = NN W Basic Statistics 4
| ;J Regression 4
AMOWA L4
+
o DOE >
SgnoumsUsnlga 3 12 1-Sample Z...
Control Charts »
1 10.12 1t 1-Sample t...
5 10.4a Quality Tools 4 y
: Refiability/Survival v
3 0,81 i v tt Paired t...
p 11.02 Multivariate 4
5 9I96 Time Series » AP 1 Propartion...
6 1DI?9 Tables » | 2P 2 Proportions...
7 10.27 Monparametrics
8 10.21 EDA
9 10.26 Power and Sample Size *| g2 1 Variance, .,
10 10,18 11.07 s 2 Varances..,
11 10.07 10.16 —_— )
COR Correlation, ..
12 10.05 10.54 —_
EoW Coyariance. ..
13 10.71 10.82
14 10.01 9.40 ﬁ Mormality Test..,
15 10,90 10,17
16 10.55 10.59
17 10.32 10.46
18 10.00 10.54

l
1

i 5. m3denld 2t 2-Sample t
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Firsk:

Se

Help |

Second:

Z-Sample t (Test and Confidence Interyal)

i Samples in one column

f» Samples in different columns

" Summarized data

[ #ssume equal variances

Graphs... | Opkions. .. |

Ik I Cancel |

51 6. nihamstloudoya

———————————— (" Samples in one colurmn

——
——

{* Samples in different columns

First: &R aunsUsulgy
EndamsUSugs’

" Summarized data

Second:

[~ Assume equal variances

Graphs...

Optians,

ks
Help [o]4

Cancel

9 1

3UM 7. 1111619 2t 2-Sample t

2-5ample t - Options

Confidence level:
0.0
nok equal VI

o]

Test difference:

Albernative:

Help

Cancel
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Two-Sample T-Test and CI: 5naunsdiudsy, Wbiiasnsd5uilsy
Two-sample T for 5Edawmisufudss ve SEnfanisufudss

N Mean Sthev 3SE Mean

SEAau s Fual 54 30 10.274 0.361 0.066
FERFEaNsUFuU g 30 10.374 0.544 0.0949
Difference = wu (S8Aawnsdfudss) - o (SEwdanisuFulga)
Estimate for difference: -0.100

95% CI for difference: (-0.339, 0.138)

T-Tezt of difference = 0 (w2 not =): T-Walue = -0.84 P-Value = 0.404 DF = L&
Eoth use Pooled 5tDewv = 0.4614

317 8. wamsAnOumNINADa



MANUIN 3

m51aamums‘ff’nﬁ’mdnmmmmgm MIL-STD-105E



82

 smpunsamaseuiall

| mwanesReaviawuT -

w2
i

-
[

(]

|
(3

[ e

2 -8
? - 15
16 - 25

26 =50
51 - 90
21 - 150

151 - 280
281 - 500
501 - 1200

1201 - 3200
3201 - 10000
10001 - 35000

35001 - 150000
150001 — 500000
w3

500001 - snndauly

OO0 O00 OB ®w wWwP >> >l b

tmmm T OO0 OO0 @wwW 2 >

T Q0 THm moUuYu 00w @>» >

T OO0 TOoHoO 900 W >

Z EC AR=I OmmMmbm OO0 we >

“Z 0 MmUY aw>lH

o wzZz Zr R

ZZ - R—-==Z QoM Unwa

o v

MNN 1. ONHITHAT MUV TIAIDY




83

wc_.ﬁppn:@mw;@;\m_,ﬂ@mWrce__w\:vrm@@\@vmcmgmrczz: TUMLE

slfsLucpnneiny = oy

MENBRSLUBANLELE - 9V

nccwams._ch::a:vr_ﬂa@vm:mhEaz.ﬂﬁ -JL

%001 TINNBELLEGN], BITBERYBEBIULARLLUIN] BLATULATELABLETRULILLY Ecm\ﬁchﬂ:a:vr__ﬂ@ﬁomcﬁ LRI, -

gz lzfstrLfieol)e £ 5| FEflEe e L 000Z b
ZTLE|SLFL|LLOLf g & |9 &7 €| € 2|2 L|gp|=| L 0 asEL O
ZZ lz|sLri|itoL|le £ |9 5|7 E|lE € thDr Bl 0| a8 d
Lt LE|slrLflLol| 8 £ |9 5 |F E|E L m-uﬂr.&{lr._a -~ falals N
S~ lzEizfsirifil o8 £ |9 S|P E|E T2 | gLt 0] SLE W
~ - (BT LE|SLFLILLOL| 8 £|9? 5 |P E|E 2|2 L hD..LHT Lo - [ilars 1
<tlezfsirifitos e le sl elezlz L|gw Lt 0 o TEl A
=~ |ZZ lZ|SLPL|LLoL|® £ |9 ¢ qnnmmr.ﬂrdﬂu_cn)v o8
< lzzg{sirfuiols e s |roefe ez | dF]|t 0] o~ 0
< slezizlsiruiol s sl sirele ez Ll g|TE]L 0] -~ ze
<<tz izlerrfiiofe 2o slrele a]z 0 JL(te 0T
<~ (srer|icor|zz E|sipLfiion| ¢ s e s|F el 2T L |~
z 1L

<.~ |SF ¥F|LE DE|CE LEZ|SL FL(LLOL] & £ e slwvele I

<
<>
L 0o
=~ lsrerlicof|zz Zlsuvi|iiol| 8 £|le s | FEflsefE LiglTLIL O E

SFFF|LE OE|CE LEfSLFLjLLOL| 2@ £ | % S| F & £ L N_,Q

LEOE|ET LE|SLFL{LLOL) B £| 9 &P £l © | & L D

) =
P —
L
I
[
L
1
[
[
L
Nﬂ:—m@nﬂ,_
< MU OWL|O@ ™

2 2V |24 V(2 OV| 3y V|eY OV|9N IV|9Y JVPY 2V |9 IV|IY V| 9y 2V|IY VPN 2V 24 OV (3§ Y Y AV [o 2 [0 V(g oV [ey oV | 9 oS V|9 IV [SY av |y oY ”wﬂm
eLRE | Y

ooaL | ose | oor | osz | osL | ooL | s9 ar | sz SL| oL | se | or | g2 | s | oL g0 |owo | 520 | s1a | olo | seoe| oroto| s2ot0f sLotof oLowo| Lig WL
WL | Bis

(YURARNMEBLLEWELY) TOV . sRUp




o — UANa

1523amMsaAnsN

Usziamsnanuvilagiiv

NINTY AUFY
= 0o < = v Aa o a
1l 2539 FUFIMTANHITLAVIAINTTUAAATL NG
AUIAINTTUYAT NG
Nnanuma 1ulags1vuinanasd 6
Aumiadiamsdiuinans
Y

a A 1 a a 4

T5999UNAATUEIUDIBANTBUNE

1S¥N Stars Micro Electronic Thailand Co.,Ltd

84



	Cover
	ABS
	Chap_1
	Chap_2
	Chap_3
	Chap_4
	Chap_5
	App-Bip
	App
	Vita



